Document No: Nt'K/ISI A/2016\4 






The Republic of the Union of Myanmar 


Ngaw Chang Hka, Tongxinqiao Hydropower Project 


Environmental and Social Impacts 


Assessment Report 


(FINAL) 



YEIB ciSHS 

rVHHA* CMCMSY INVCSTMtNT 


TWO INTCMNATtOMAl (MCNCY DtVf LOf-M*NI CO .LTD 


POWHKWN* 


KUNMING ENGINEERING CORPORATION LIMITED 



Resource & Environment Myanmar Ltd. 


August 2016 















Modifying specification 










































The Leave and 1 loliday Act (1951) 

Labor Organization Law (201 I) 

Settle men t of Labor Disp ute Law 








































































































































































information to all stakeholder and held consultation meeting along 

Ngaw Chan Kha River. All activities have to express in the report. 

(Daw Wutyi Phyo, Directorate of investment and company 

administration)._____ 







































































































Approved by: Zhang R«ng 


Verified by: Qiang Jihong Zhao Dan 


Reviewed by: Xu Tianbao Hao Hongsheng 


Checked by: Bao Zhimi Zhu Yi 






--s »»ang weiy 


B *° Zhiml Zh “ Yi Shi Wen,, 






Tabic of Contents 


J EXECUTIVE summary. 

J 1 GEOGRAPHIC LOCATION AND OVERVIEW OF PROJECT. 

j 2 WORKING PURPOSE ANO PROCESS. 

! 3 MAIN WORK Components. 

! 4 comparative Studies on the alternative selection. 

1 5 description oe the environment. 

j.6 Significant Environmental Impacts. 

1.7 Summary of Environmental Mitigation Measures. 

1.8 The Public consultation And Participation Process. 

1.9 SUMMARY OF ENVIRONMENTAL MANAGEMENT. 

1.10 Economic Cost/Benefits Analysis of the Enviromental Impacts. 

1.11 conclusions and Recommendations on the EIA Report. 

2 INTRODUCTION. 

2.1 Purpose of Assessment. 

2.2 Brief Introduction to the Project Developer. 

2.3 Division of Labor between KHIDI and REM . 

2.4 Brief Introduction to EIA Work. 

3 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK . 

3.1 Myanmar Legislation and Institutions concerning environment. 

3.2 International treaties and agreements ratified and/or signed by the Government 

3.3 Institutional and Management Arrangement. 

3.4 Proposed guideline and standards applied in the report. 

4 PROJECT DESCRIPTION AND ALTERNATIVE SELECTION . 

4.1 Overview of River Basin. 

4 2 Overview of River Hydropower Development Plan. 


.1 

1 

1 

4 

4 

5 


... 16 
... 20 
... 20 

.. 21 
.. 21 
..23 
.. 23 
.. 24 
. 24 
. 26 
.28 

. 28 
.35 
35 
44 

.46 

46 

46 


































1 


4.3 Geographical Location of Tongxinqiao HPP . 47 

4.4 Necessity for Project Construction. 47 

4.5 Comparison and Selection of the alternatives. 47 

4.6 Description of the selected alternatives . Si 

5 BASELINE OF THE SURROUNDING ENVIRONMENT .. 

5.1 The Study limits. 68 

5.2 Assessment Method.. 

5.3 Physical components.. 

5.4 Biological Components.. 

5.5 Socio-economic Components.114 

5.6 Environmental Quality.. 

5.7 Major Environmental Issues in the Assessment Area.119 

6 IMPACT ASSESSMENT AND MITIGATION MEASURES. 120 

6.1 Methods and Technologies.120 

6.2 Environmental impacts assessment.122 

6.3 MITIGATION M EASURES.153 

6.4 Impacts in Decommissioning phases and Mitigation Measures.173 

7 RISK ASSESSMENT .. 

7.1 Methods and Means of Assessment. 176 

7.2 Environmental Risk Impact Analysis and Contingency Plan .176 

8 CUMULATIVE IMPACT ASSESSMENT. 181 

8.1 Assessment Method . igi 

8.2 Assessment Objectives . !gl 

8.3 Scope of Assessment . igi 

8 4 Brief Introduction to the Projects with cumulative Impacts 181 

8.5 Cumulative Impact Analysis and Mitigation Measures. 1S3 


u 
































9 ENVIRONMENTAL MANAGEMENT PLAN. 19Q 

9 i Goai s and Tasks... 

9.2 Environmental Management Plan.. 100 

9.3 Environmental Monitoring Scheme.. 

10 PUBLIC PARTICIPATION AND INFORMATION DISCLOSURE .205 

10.1 Objective and Significance.205 

10.2 Organization Mode of Public Participation.206 

10 3 Survey Process.207 

10.4 Survey Mode ..-. 207 

10.5 Survey Results.211 

11 CONCLUSIONS AND RECOMMENDATIONS. 213 

Contents of Tables 

Table 2.3-1 Members of KHIDI E1A working team.24 

Table 2.3-2 Members of the Environmental Survey Team.25 

Table 3.1-1 The existing Myanmar laws relating to environment.29 

Table 3.1-2 Legal Framework related to HD project El A Study.31 

Table 3.3-1 Governmental organizations and relevant environmental issues.37 

Table 3.4-1 Table of the water quality standard value.^4 

Table 3.4-2Table of Wastewater and Sanitary Discharges standard values.45 

Table 4.6-1 Main Engineering Characteristics of Tongxinqiao Hydropower Project.52 

Table 4.6-2 Main construction Materials supply indexes in each year.^ 

66 

Table 4.6-3 Proposed main construction machines. 

Table 4.6-4 Proposed composition list in construction phase.^ 

Table 4.6-5 Proposed worker composition in operation phase. ** 

Table 5.2-1 Sampling Points for Water Quality Survey. 

Table 5.2-2 Test Methods for water quality. 

.74 

Table 5.2-3 Location of air quality monitoring station. 




































Physical-Mechanical Test 


Outcome of the 


i* Rock 


*1 

■ IQ 


Table 5.3-1 Summary Table ol the 
Table 5.3-2 exloration workload table. Outcome .. 

; . ,, 

r stone Excavation Gradie 

Table 5.3-4 Recommended Value of Slope of ^ Dam Foundatmn and 

n Rock Mass Quality Classification . % 

Table 5.3-5 Preliminary Rock . 

Recommended Mechanical Parameters. *. 

.. 

Table 5.3-7 Annua. Average Monthly flow at the Dam .. . 


89 


Table 5-3-8 


Results of Design Flood at Dam Site.. 


5.4-1 GPS — — — * ** . powcr „ ou « „c,. 

the survey period 

, chnlb recorded during the survey pc 
«* 5.« Imp.-. Value ludex (IVT, rf w >P»“ 


102 

102 

103 


House area.... 


recorded in the Tongxinqiao dam site and Power... 

Tlb „ 5.4-6 M—I speeie* ««« » " 4 PO '“' 


.105 

107 


Table 5.4-5 Threatened plant species 


,e, recorded a, m W-S- Dm Power Hou.e area. 

recorded during the survey period. 


Table 5.4-7 Bird species 
Table 5.4-8 Reptile and Amphibian species 

Table 5.4-9 Fish species recorded at upstream site. 

Table 5.4-10 Fish species recorded at downstream site. 

Table 5.4-11 Benthos species recorded at upstream site. 

Table 5.4-12 Benthos species recorded at downstream site. 

Table 5.4-13 Plankton species recorded at upstream site. 

Table 5.4-14 Plankton species recorded at downstream site. 

Table 5.6-1 Water quality results of the samples collected in Tonxinqiao area 

Table 5.6-2 Monitoring results of air quality. 

Table 5.6-3 Monitoring results of acoustic environment. 

Table 6.1-1 the impacts rating matrix. 


.109 

. 112 

. 112 

.113 

.113 

.113 

.114 

.114 

. 118 

.119 

.119 

120 


IV 































Table 6.2-1 Summary of the dam stability and stress calculation. ( ^ 

Table 6.2-2 Summary of the dam stability and stress calculation under earthquake. 147 

Table 6.3-1 The summary table of impacts and mitigation measures. j 7 j 

Table 8.5-1 The river stream status table after four dam built. j #4 

Table 8.5-2 The mainly distributed endangered plants in evaluation area of three HPP ' IUCN red list > 
...186 

Table 8.5-3 The mainly distributed endangered terrestrial animals in evaluation area of three HPP (IUCN 
red list ^ .186 

Table 9.2-1 Environmental management plan. 195 

Table 9.3-1 Environmental conservation measures schedule.202 

Table 9.3-2 Investment Estimation for Environmental Protection of Tongxinqiao HPP.203 

Contents of Figures 

Figure 5.1-1 The main sduty scope map.69 

Figure 5.2-1 Location map of the sampling points.73 

Figure 5.2-2 Location map of the air quality and noise monitoring points.75 

Figure 5.3-1 Geological map of around the Tongxingqiao Dam and Power House.79 

Figure 5.3-2 Drill hole ZK101 geological log.83 

Figure 5.3-3 Drill hole ZK110 geological log.84 

Figure 5.3-4 Active Fault Systems around the Project Location.90 

Figure 5.3-5 Seismicity map of the project area.92 

Figure 5.3-6 Significant events happened in and around the project area.92 

Figure 5.3-7 Active faults map of the project area with the previous earthquakes (the magnitude 6.5)93 

Figure 5.3-8 Probabilistic Peak Ground Acceleration Map of Kachin State for 10°/o probability of 

exceedance in 50 years.^5 

Figure 5.3-9 Probabilistic Peak Ground Acceleration Map of Kachin State for 2% probability ot 

exceedance in 50 years... 96 

Figure 5.3-10 Soil Distribution Map of the Republic of the Union of Myanmar. 99 

Figure 6.2-1 Natural Geologic Condition of the D/S River Bank. 1 * 

v 




























Figure 6.2-2 Cross Section of Powerhouse. 

m Aggregate Processing 

Figure 6.3-1 Chart of Treatment and Recycling of Wastewater 

_ f rvmrrete Processing System. 

Figure 6.3-2 Chart of Wastewater Treatment Process ot ^ 

Figure 6.3-3 Chart of Oily Sewage Treatment Process. 

Figure 6.3-4 Chart of Treatment of Domestic Sewage. 

Figure 6.3-5 flow chart of the treatment of waste water from headra 

Figure 10.4-1 Posters Provided in 15 Villages along the. 

Figure 10.4-2 Screenshot from local newspaper (2014.5). 

Figure 10.4-3 Survey photos. 

Figure 10.4-4 working photos in Lon Pan village. 

Figure 10.4-5 working photos in Ve lat village. 


Acronyms 


MOEP 

Ministry Of Electric Power 

MOECAF 

Ministry of Environmental Conservation and Forestry 

ECD 

Environmental Conservation Department 

IFC 

International Finance Corporation 

ADB 

Asian Development Bank 

YE1G 

YPIC International Energy Cooperation & Development Co., Ltd. 

REM 

Resource & Environment Myanmar Ltd. 

KHIDI 

POWERCHINA Kunming Engineering Co., Ltd./HYDROCHINA 
Kunming Engineering Corporation / Kunming Hydropower 
Investigation and Design Institute 

HPP 

Hydropower project 

BOT 

Build- operate -transfer 

CR 

Critical Endanger 

vu 

Vulnerable 

NT 

Near Threatened 

LC 

Least Concern 

CN 

Endangered 

LR 

Lower Risk 

WHO 

World Health Organization 


>46 

154 

155 

155 

156 

•156 

•208 

•209 

• 210 

..211 

...211 


vi 

















I'PA 


L/B 


R/B 


U/S 


EMO 


Environmental Protection Agency 

Downstream 

Left hank 

Right hank 

Upstream 

Environmental Management Office 
Minimum Operating Level 
hectare 



MOL 

Ha/hm : 


Appendix 

1. Approved letter on work plan 

2. Working photos 

3. Partial questionnaires on public consultation 

4 International Treaties 

5 Cultural heritage impact assessment report for Tongxinqiao 

6 NCK lab results 

7 Documents on the public participation 

8 Commitment of the Developer to comply the environmental protection laws and regulations 

9 Geology and Natural Hazards for the Tongxingqiao Hydropower Project revised (renewed) 

10 Consultants' experience and commitment 

11 The modification specification/ the written revised material submitted in July, 2016 (remarks: its 
appendices are attached /renewed in the main report) 

12 Description on Project Security of Tongxinqiao HPP under Earthquake, prepared by professional 
engineer and Geotechnical engineer 

Attached Maps 

1 Attached map 1 Geographic Map of Planning Cascades HPP And Location of Gawlan HPP 

2. Attached map 2 Sketch Map of Access Roads 

3. Attached map 3 General Plane Layout of the Project 

4. Attached map 4 Plane Layout of the Gravity Dam 

5. Attached map 5 the Upstream Elevation of the Gravity Dam 

6 . Attached map 6 the Cross Section of the Crest Overflowing Damblock 

7. Attached map 7 the Cross Section of the Bottom Flushing Damblock 

8. Attached map 8 Longitudinal profile of headrace structures 


VII 












9. 

10 . 
11 . 
12 . 


K-ur-om-- 

Aioclirf n»p 11K”"* 1 consmC “" l,,0l “ M 












I Executive Summary 

t Executive Summary 

1.1 Geographic Location and Overview of Project 

Tongxinqiao Hydropower Project is located on the middle and lower reach of Ngaw Chang 
Hka within Kachin of Myanmar. The dam site is situated at approximately 320m in the lower 
reach of convergence point between Pailai River and Ngaw Chang Hka, about 68km away 
from Panwar Port. Main route for external transport of the project is as follows: Kunming - 
Arming - Chuxiong ~ Dali ~ Baoshan ~ Tengchong - Panwar - Tongxinqiao dam site. The 
total mileage of highway from Kunming to Tongxinqiao dam site is about 780km. 

The water storage level of the power station is 1075m and the corresponding storage capacity 
is 5 14xl0 6 m 3 It enables the performance of daily adjustment and achieves installed capacity 
of 340MW (2 X 170MW), guaranteed output of 60.73MW, annual mean generating capacity of 
l,695GW.h and annual utilization hours of 4,986h. 

The project complex is mainly composed of concrete gravity dam, diversion system on the 
right bank and ground generator building, surface overflow outlets of the dam, sluicing 
bottom holes of the dam, and river diversion tunnel on the left bank. 

1.2 Working Purpose and Process 
1.2.1 Working Purpose 

Based on the characteristics of Tongxinqiao HPP, the environmental status of the area and the 
basin» where the project is located, as well as the relevant laws and regulations of Myanmai. 
the main purposes of this report are as follows. 

(1) investigation on the environmental status of water environment, atmospheric environment, 
acoustic environment, ecosystem, social environment, environmental functions, main 
environmental issues and its trends around the construction area. 

(2) Prediction and assessment on the environmental impacts of construction, operation and 
resettlement, etc.by the project in the assessed area, which mainly affect the natural 
environment, ecosystem and social environment, etc. 

(3) Working out economically and technically feasible measures to mitigate the adverse 
environmental impacts generated by the project construction, operation and decommissioning. 

In sum, the environmental quality of the region shall meet the environmental managcmui 
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requirements and .he ecosystem and biodiversity shall be conserved effectively. Meanwhile, 
the proposed environmental management and mont.oring plan and the pubhe partietpatmn 
will protect the natural environment, ecosystem and social cnvtronmen. Imm the perspective 
of management, i, will guarantee the project constructing and operating smoothly „d 
implement the economtc. soctal and envtronmental benefits on the project development. 

1.2.2 Working process 

The EIA study is carried out at the Feasibility study stage and based on the feasibility study 
achievement. It will be simply introduced the feasibility study and EIA study process here. 

(1) Working process of Feasibility study 

The Feasibility Study report has been reviewed and approved by the Minishy of Electricity. 
The main working process is as follows. 

In Sept. 2009, YPIC INTERNATIONAL completed the Program for Engineering Prospecting, 
Design and Scientific Research in Feasibility Study Stage of Tongxinqiao Hydropower 
Project and the Feasibility Study Report on Tongxinqiao Hydropower Project on Ngaw Chang 
Hka of Myanmar (Consultation Draft). China Water Conservation and Hydropower Planning 
& Design Institute presided over a consultation meeting of “Program for Engineering 
Prospecting, Design and Scientific Research in Feasibility Study Stage of Tongxinqiao 
Hydropower Project” in Kunming. The consultation opinion pointed out that the Program was 
clear in objective, full-fledged in content and prominent in key points; the main content and 
work depth of survey and design on the current stage arranged in the Program was basically 
appropriate. The Program can be used to guide the survey and design of feasibility study work 
upon being modified and supplemented appropriately.' 

In Feb. 2010, YPIC INTERNATIONAL completed the feasibility study of Tongxinqiao 
Hydropower Project, determining that the normal water storage level is 1075m, selecting the 
project complex layout pattern of upper damsite with concrete gravity dam and diversion 
generating system on the right bank with a total installed capacity of 340MW. Then, the 
Feasibility Study Report of Tongxinqiao Hydropower Project was submitted to the 
government of Myanmar for examine and approval. 

In June 2010, the government of Myanmar completed the review and approved the mam 
conclusions of the Feasibility Study Report of Tongxinqiao Hydropower Project. 
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According to the recent agreement and correspondence between YPIC and Myanmar 
government in the year of 2014, the electric power consumption market of Ngaw Chang Hka 
cascades will change from China to Myanmar and also the access route to the project site 
should change from Pianma to Panwar, so the transmission line for the cascade, external 
transport of the project varied as well as the material price level. Meanwhile, based on the 
latest outcome of prospecting and design, some necessary adjustments and reasonable 
optimizations have been adopted to the project layout for implementation. With the above 
alterations took into consideration, the Feasibility Study Report of Tongxinqiao Hydropower 
Project need to be revised accordingly. 

(2) Working process of environmental impacts assessment includes as follows: 

1) POWERCH1NA Kunming Engineering Corporation Limited (former name is Hydropower 
china Kunming engineering corporation, or Kunming hydropower investigation and design 
institute, hereinafter referred to as KHIDI) started hydropower planning of Ngaw Chang Hka 
River, and conducted preliminarily investigation of the environmental status in March 2008. 

2) KHIDI conducted environmental impacts feasibility analysis of the project during the 
feasibility study period ranging from 2009 to 2010. 

3) KHIDI carried out a scoping research, and submitted the work outline for EIA to MOEP, 
Myanmar during January - June 2013. the approved document is presented in Appendix 1. 

4) KHIDI and Resource & Environment Myanmar Ltd. (hereinafter referred to as REM) 
formed a joint investigation group and entered the site for carrying out field investigation 
during February-May 2014. The field work photos are presented in Appendix 2. 

5) REM submitted the Environmental And Social Baseline Data Collection Report in 
September 2014. 

6) KHIDI compiled EIA Report on Tongxinqiao HPP (draft). Myanmar in October, 2014. 

7) In May 2015, KHIDI discussed in details with the Environmental Conservation 
Department (ECD), Ministry of Environmental Conservation and Forestry, Myanmar 
(hereinafter referred to as MOECAF) on the update of the EIA report. The updated report is 
prepared based on the comments from MOECAF, as well as the existing Guidelines and 
formats for EIA report provided by the ECD. 

8) In Dec 2015, ECD convened a meeting to review the EIA report and sent the comment to 
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KHIDI. This version of EIA report is modified according to the comments. 

9) It is revised at April, June, July 3 times according to the comments and requirements from 
ECD and the Project proponent respectively, which the April version is the formal version 
Then the June's version is marked the revised part and the July version is the revision written 
material to the amended comments one item by one. 

1.3 Main Work Components 

It was started in January 2013, and the draft EIA report was finished in October 2014, the 
main components of EIA focus on: 

(1) Investigating the surround environment of the project; 

(2) Analyzing the environmental reasonableness on the composition and layout of the project- 

(3) Combined the current environmental status and specific project construction, identifying 
the environmental impacts, which include the major impacts and potential resource (project 
activities) of impacts to all environmental components on its construction, operation and 
decommissioning phases; 

(4) Proposing mitigation measures for the adverse impacts and estimating the cost; 

(5) Conducting investigation, analyzing and forecasting the process of natural disasters such 

as earthquakes and floods and proposing contingency plan for such emergencies on dam 
failure; 


1 area. 


(6) Carrying out the public consultation and disclosure in the affected ; 

(7) Presenting the environmental management and monitoring plan; 

Basal on finishing the above meniioncd work, it is believed that the environmental impacts of 

the project consiiucnon are aceeptabie from the perspective of envtronntental protection. And 
the project construction is feasible. 


1.4 Comparative Studies on the alternative selection 

Comparative studies about the engineenng schemes are mainly ,o carry „u, environmental 
ptoteetton in the process of feasibility study. Mis involved advance a, design stage of the 
ptoject. so as to ensure that the project layout will no, cause irretrievable environmental 
impacts. Simultaneously, environmental protection factors have participated as an impel., tt 
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Chai maw Hka River, Lawng maw Hka River and so on. 

(2) Physical environment 

1) Landform 

,• .u nlateau of Myanmar, being a tributary on the left 

Ngavv Chang Hka River lies on the northern plateau y . 

. . . f w th,, xvpct of Gaoligong Mountain, with a total main 

bank of Nmai Hka River, originating from the west ot uaong 5 

snean, length of about 144.6 km and a U-shaped river valley. The —form characteristics in 
Ibis section „e dominated by erosion and denudation landfomts in the medtunvhetgh, 
mountains. Main mountains and rivers are affected by structures in NNE d,reel,on. Both 
banks of the river have developed gullies, with relatively bad landform integrity. The nver has 
a large gradient and narrow surface. Alluvial and diluvial terraces only develop in some river 
reaches. 


2) Geology and seismicity 

The peak acceleration of earthquake motions of bedrock with the 50-year probability of 
exceedance of 10% is 0.2 g in the project area. The basic seismic intensity of the site is VM 
-degree. 

3) Hydrogeology 

The project area belongs to the bed rock mountainous area, with a severely cut landform, 
developed folds and fractures, and relatively complex formation lithology. 

4) Meteorology and Climate 

The climate in the project area is the moist and rainy subtropical climate, with distinct dry and 
wet seasons. The average annual temperature is 15.2°C. The average annual precipitation is 

1225.6 mm and the average annual evaporation is 1624.9 mm, and the average annual wind 
velocity is 2.1 m/s. 


5) Hydrology and Sediment 

The runoff of >he Ngaw Chang Hka Rive, Basin is mainly constituted by ,he precipilaiion and 
a small amoun, of melfed snow. Ceograph.cally, ,he basin located the north rainy area of 
Myanmar, where the runoff is bastcally consistent with the preetpitatton in annual yarn,ton, 
whtch is uneven. The average annual flow at the damsite is 135 m ’/s. 

Tlte floods of Ngaw Chang Hka River Bastn are caused by rains,onus, which occur ntatnly 
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during June - August. The basin is located in the west of Gaoligong Mountain and the vapor 
for rainstorm mainly came from the Bengal gulf’s southeastern warm moist air flow. With 
good vapor conditions, it is easy to cause heavy rainstorms and floods. 

The average annual suspended load, sediment concentration and the bed load are 872* 10 3 t, 
0.484 kg/m 3 and 131* 10 3 t respectively. 

6) Soil and Water and Soil Loss 

The soil surface (0-lm) is mainly composed of shallow silty deposit and silty clay (including 
the clay layer). The soil is thin and is expected to maintain its stability. The clay layer is 
mainly composed of low plastic silt and clay, which is the deposit from water erosion rather 
than the residue of primary soil. But water and soil loss is not serious because of the good 
vegetation coverage. 

7) Surface water quality 

With reference the WHO, American EPA and Chinese standards, the results of the 
concentration of Fe, Pb, Hg and fecal coliforms at some monitoring sections had exceeds 
water quality standards. 

8) Atmosphere and acoustic environment 

According to the monitoring data of the current environmental status and relevant standards in 
Thailand and Japan, the quality of air and acoustic environment in the area meet the quality 
standards. 

(3) Ecosystem 

1) Vegetation 

The vegetation in the study area is mainly composed of monsoon evergreen broad-leaf forest 
and farmland vegetation. The tree layer is dominated by euphorbiaceae and anacardiaceae, 
and there are bamboos and a lot of pteridophytes as another feature. The construction area of 
the Tongxinqiao HPP is basically covered by secondary forest due to the destruction of human 
activity. 

2) Flora 

There are 105 plant species, including 55 trees. And the others are shrubs, herbs, climbing 
plants and creeping plants. There are 3 endangered species of trees, including Schima 
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IUCN a 8 n °lia rostrata Smith and Anisoptera scaphula. According to the ^red^Tisi ^ 

rmer 2 are vulnerable species, and the third is critically endangered species 

3) Fauna 

he field survey, there are 24 species of mammals within the assessment area of th 
g qiao HPP. The mammals recorded include Cercopithecidae, Cervidae etc. Accordi 
ed list of HJCN, there are 5 endangered (EN) species. They are Manis javanica, Manh 
P t) a. Trachypithecus shortridgei, Hoolock hoolock and Cuon alpinus. Five kinds of 

ble species are Ursus thibetanus, Helarctos malayanus, Catopuma temminckii, R Usa 
Hystrix brachyuran . There are 117 aves species. The predominant birds are 
idae, corvidae, capitonidae and oriolidae. Which there are 2 near threatened (NT) 
species and 3 endangered speciesr. There are 1 kind of amphibians and 3 reptile species 
According to the red list of IUCN, there is no endangered amphibians and reptiles in this area. 

(4) Aquatic Ecology 

There are 16 species of fishes, belonging to 4 families, which are collected in total in the 
investigation phases. The cyprinid fishes dominate with 7 species, accounting for 43.75% of 
the total. And Sisoridae and Clariidae followed. 

There is no long distance migratory fish in the assessment area and no species recorded in the 
red list of IUCN. 

(5) Social and economic environment 

Land occupied by construction involves the Chipwi Town, Kachin State. The economic 
development here is dominated by agriculture. The economic level here is relatively low and 

the traffic conditions are poor. There are no important cultural relics and historical sites within 
the assessment area. 

1.6 Significant Environmental Impacts 
1.6.1 Impacts during Construction Period 

(1) Impacts on Biological Environment 
1) Impacts on Vegetation 

The ecosystemal quality is good in the area related to the project. The vegetation types in 
the area mainly include tropical savanna, shrubs and bushes, monsoon evergreen broad-leal 
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forest, bamboo forest and artificial forest. The tropical seasonal rain forest accounts for the 
largest proportion, flora is dominated by tropical vegetation with a good community structure. 
Vegetation in the project area is obviously featured by horizontal and vertical zonality. 

Impacts of construction land acquisition on forests mainly include permanent land acquisition, 
inundation land and temporary land acquisition etc. Impacts of permanent land acquisition 
and inundation on vegetation and ecosystem are relatively the same because it will change the 
landuse type permanently and bring damages to vegetation and individual resource in plant 
population in such area; The result is irreversible but can be compensated at other place. 
Impact of temporary land acquisition is limited to a certain period mainly including the 
construction period, and the impact on land use, vegetation and plant resources is temporary; 
it will get restored gradually after project construction is over. 

2) Impacts on flora 

The main impact on flora during the construction period is construction land acquisition and 
inundation, but the impact range is relatively small and will not lead to the species extinction. 
However, the suitable species shall be relocated for protection. 

3) Impacts on fauna 

The HPP construction will bring limited impact to terrestrial vertebrates in the inundation area, 
which is demonstrated in the following aspects that habitats of terrestrial animals get reduced 
or damaged in construction phase and animals will go to another place, where is far away 
from the construction disturbance area. It will causes changes to animal density in a short 
period. 

4) Impact on Aquatic Ecology 

Construction activity in the river will change the water environment that fishes live in, 
expecially for the dam site of the river. 

(2) Impact on Physical Environment 

1) Impacts on the surfacewater environment 

The water pollution source during project construction mainly includes wastewater and 
domestic sewage. Wastewater is mainly from aggregate processing system, concrete mixing, 
system flushing and a small amount of oily wastewater from machine repair during operation 
period; Domestic sewage is produced from domestic water of personnel. The wastewater 
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treatment syslcms a,7dcs,gned in .he Repo* andltaTiStewater and sewage will not ^ 
about much adverse impacts on the water quality. 


2) Impacts on Ambient Air Environment 

After some measures are taken, the impacts from the project construction ' ambient air j s 
relatively small. 


3) Impacts on Acoustic Environment 

Noise during the constriction period will mainly come from such fixed source as excavation 
and blasting, mixing and placing, and construction machinery as well as noise from 
transportation. There is no concentrate settlement near the construction area, the noise will 
mainly influence the site workers. The impact will disappear after the construction complete,. 

4) Impact on Solid Waste and Water and Soil Loss 


During the construction period, the household rubbish is easy to become the bed of 
mosquitoes, flies and bacteria in high temperature season if it is not treated properly, which 
will cause reduction of environmental sanitation quality in the construction area and become a 
potential threat to the health of workers. If it is stacked and handled in an improper way, it 
may even cause pollution to river water in rainy season by washing of surface runoff. 


Ongin.1 landfocm will be disturbed due to construe,ran activities during the HPP construction 

Tbc landuse type disc,bed is mainly wild grassland, mid land, forest, dty land etc Lame 

quantity of waste slag ma, be brought by the project where take, water and soil loss i, 

ound that « utatnl, ,.eludes the cons,melon area, stock pile area and spoil disposal a,.. 

w tch accounts for twer 70S of,he newlyadded loss volume is the focus for prevention of 

so" loss and monitoring of water and soil conservatton during the project 
construction. ® U1C P ro J eci 

(3) Impact on Social Environment 

Proportion of arable land occupied bv thp • . . 

the current status of local land utilization. It^h !^ ^ ‘° 

compensation. * C mitl gated through economic 

During the HPP construction phase, the construction of the „ . 

transportation conditions and the investment of large amc impr0VC ' hc local 

will be in favor of development of local - am ° Um °' m ° ney dunn £ construction 

J0 ^ Edition, the demands of human 
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resources by the project will also provide a large number of working opportunities for the 
local people. And the mobilization of the construction team and the demands in goods for 
daily consumption will boost the development of local service industry and be positive in 
improving the living standard of local residents and facilitate the local economic 
development. 

During the construction period, many workers are mobilized. If the construction area is the 
source of infectious disease, it may lead the workers to be susceptible population. While the 
livinu facilities in this area are simple and the medical and health condition is limited, some 
diseases may break out and influence their health. 

1.6.2 Impacts during Operation phases 

(1) Impacts on Biological Environment 

1) Impacts on Vegetation 

After the HPP is completed and put into operation, original utilization property of 
temporarily-occupied land will be restored, vegetation and natural ecosystem which are 
affected in the assessment area will also get restored and developed gradually. And the 
impacts of the HPP construction on the ecosystem will reduce and disappear gradually. 

2) Impacts on flora 

The protected plants are widely distributed in the primeval forest. The construction of the 
project and reservoir inundation will only affect a small part of the primeval forest. It means 
that it will bring a small impacts on the habitats of endangered species, resulting in a little 
impacts on the endangered plants. 

3) Impacts on fauna 

After the completion of project construction, ecosystem will get restored gradually and animal 
population will restore or increase slightly. 

4) Impact on Aquatic Ecology 

After project construction is completed, the adverse impacts may be brought to the aquatic 
environment due to dam separation, reservoir inundation, change ot hydrological regime and 
food source of fishes and so on. However, it may be mitigated by the management plan, 
habitats protection and other measures so as to minimize the impact from the 1111 
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construction on the aquatic ecology. 

(2) Impact on Physical Environment 

1) Impacts on the surface water environment 

As the dam building, the water level at the impounding river reach will increase and become a 
reservoir zone. Flow velocity in this area will reduce, duration of stay will increase and part of 
sediment earned by water will deposit in the area. In order to prevent river water from being 
cut off and maintain the basic ecolog.cal funct.on of river. Water volume reduction at the D/S 
of the dam will cause a certain adverse impact to water quality of river at the D/S , capacity of 
water environment and habitats of fishes. 

During operation period of the HPP, domestic sewage and garbage generated by the 
managerial personnel will be handled in a centralized way applied during the constriction 
period, and the impact on the water environment is relatively small. 

2) Impacts on Acoustic Environment 

During operation period of the HPP, operation noise of generator unit is mainly centralized at 
the powerhouse boundary and near the tailrace outlet, while there is no noise sensitive 
objective, the impact on the environment is relatively small. 

(3) Impact on Social Environment 

Local fiscal revenue will increase with development of the HPP, it will provide conditions like 
transportation, energy resources etc. And it is necessary for development of local tourism. 
Promotion of replacing firewood with electricity in wide mountain areas will reduce damage 
of forest cutting on the local ecosystem, mitigating water and soil loss and bringing the 
obvious environmental benefits. 

1.6.3 Impacts on the decommissioning Phase 

(1) Ecological impacts 

It will be performed in the complex works of the HPP, without additional surface disturbance. 
Entry and exit of vehicles will also follow the original access road of the HPP, which will not 
cause direct impacts on the local vegetations, flora or fauna, only that there will be transient 
impacts of decommissioning on the acoustic environment and atmospheric environment, 
which will also be eliminated with the completion of construction. 
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(2) Impact on Physical Environment 
1) Water environmental impacts 
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Water quality of decommissioning works is still good, debris, dust wastcwa.nr „r 

. ’ or wet-process 

opmuon and ramwash in the course of construction will also enable some .. 

ihe water body, resulting in density of SS in the waie, body to rise. However, it have hllcl 
impacts on the water body since the decommissioning phase is short 

2) Acoustic environmental impacts 


Noises of decommissioning works will mainly come from drilling holes, blasting bulldozers 
and transportation. The HPP to be dtsmantled is locaied a, a mmote mountainous area the 
notse will cause certain disturbance to the surrounding residents, local birds and ordinary 
terrestrial animals. After the completion of the decommissioning works, such disturbing 

impacts will disappear immediately. Therefore, ihe acoustic environmenlal impacts generated 
by the decommissioning works will be very limited. 

3) Air environmental impacts 


In the course of decommissioning operation, drilling, cutting, loading and unloading spoiled 
materials and blasting will generate dust pollution. However, since the decommissioning 
quantity ,s small and the time is short, after duly conducting conventional protection to the 

construction personnel, the environmental impacts of decommissioning works on the air 
quality will be trivial. 


4) Impacts of solid wastes 

1 Impacts of spoiled materials 

The total quantity of structures to be dismantled will be 60* 10 4 m\ mostly being concrete 
debns, earth-rock excavation and waste metal residues. If they are randomly piled, they will 

cause impacts on the quality of local ecosystem and landscape. It is necessary to pile them at 
designated disposal areas. 

2 Im P a cts of domestic garbage 

he dismantling works will involve short period and limited number of people, and the 

' C Wastcs to be generated will be limited. However, random disposal will still cause 
P cts on the local ecosystem, and it is necessary to have them collected for concentrated 
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2) Water temperature 

Th operation of three HPPs basically will not generate low-temperature water, and also 
b 'ally will not cause adverse impacts on the water temperature of Lawndin HPP in the 

lower reaches. 

3) Water quality 

The impacts of Tongxinqiao HPP on water quality of the river reach will be an cumulative 
Considering the property of waters flowing toward low levels, the cumulative 
'mpacts of Tongxinqiao HPP on water quality will still mainly be impacts on the lower 

reaches. 


(2) Terrestrial Ecology 

1) Cumulative impacts on the forest and flora 

In the course of implementing the projects, the forest damaged and submerged by 
construction will increase, but considering that the affected area is small while there are large 
area of the same ecosystem in this area, the impacts is small and ti will not lead to the 

species extinction. 

2) Cumulative impacts on terrestrial animals 

With the construction of cascades, the suitable habitat of the terrestrial animal will decrease, 
but animals usually have strong capacity for migration or adaptation, the cascades will not 
make direct damage to the animals, nor change the fauna of this area. In a word, the 
construction of the cascades makes little impacts to the terrestrial animals. 


3) Aquatic Ecology 

With the construction of cascades, the cumulative impact to the aqutie sei -• 
including water regime change of the river which lead to the deeiease o! 

And the environmental capacity of fish will be cut in the watu mliunl u 

4) Social Environment 

A total installed capacity of the three cascades is 1080MW, the operation of these cascades 
will make a great contribution to the local economic development, improving the h-sal 

investment environment, increasing the local tax income and enhunun- 

regional sustainable development. 
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After the consmrc.io™ of these three cascades, there will be many other 
Scrolling development effect, amplification effect and learning effect. 

1.7 Summary of Environmental Mitigation Measures 

1.7.1 Biodiversity Conservation plan 

Ecolsystem is protected through such four kinds of measures as reduction, m.tig atU)n 
restoration and compensation; specific measures are as follows: 

(1) Enhance cultivation for environmental protection awareness of constructors, and pay 
attention to publicity of laws and regulations relevant to forest protection and set 
"Environmental Protection Board" in the project area. 

(2) Strengthen management of construction team during construction to minimize tree 
cutting in the project area. 

(3) Carry out construction strictly in line with the project land acquisition scope, prohibit 
expansion of construction area and fireworks outside the construction area, torbid 
constructors to enter non-construction area for cutting and collecting the wild plants. 

(4) Drive animals away before reservoir impounding to prevent amphibians and reptiles in 
hibernation from being drown. 

(5) Clean the surface vegetation strictly in line with the land acquisition scope designated by 
the design document. Stack humus and alfisol of surface layer within the construction land 
scope in a centralized way for vegetation restoration and reclamation. 

(6) Strengthen management for utilizing wild fire during construction to prevent forest from 

fire disaster. 

(7) As to forest occupied permanently by the Project, implement measures like vegetation 
restoration at different places etc. , abiding by the national and local regulations. 

(8) Appropriate Endangered plant shall be replanted at different place for vegetation 
restoration. Indigenous plants shall be chosen during vegetation restoration and be ensured 

alive before rainy season; Much attention shall be paid to vegetation protection and 

the grain plots to forestry and grassland at the upper region. 

(9) Arrange the construction site reasonably and control the construction scopy 
minimize damage caused by the project construction to habitat of animals. 
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(10) Reduce blasting during construction as far as possible and limit blasting time to the 
period from 8:00 a.m. - 15:00 p.m. so as to keep away from active period of animals. 

(1 l)The principle of "Adhere to Prevention" must be insisted on and it is forbidden to dump 
waste soil to river and stream to ensure that impacts on habitat of amphibians is prevented or 
minimized. 

(12) Strengthen protection training of wild animals and ecosystem for constructors, hand cubs 
met during construction to professional personnel of Forestry Bureau and prohibit handling at 
will; as for fledging and bird eggs tound during construction, they must be handed to 
professional personnel of Forestry Bureau for proper handling. 

(13) Enhance training and management for constructors, prohibit them to hunt and kill wild 
animals, improve their awareness of environmental protection and prevent them from buying 
and eating products of wild animals. 

(14) Strengthen Management for Fishing During Construction 

it is prohibited to catch fish not for the purpose of protection and construction management 
shall be carried out strictly; Excavation soil shall be transported to the spoil disposal area in 
time for proper storage; Collection of wastewater, sewage and household rubbish shall be 
conducted well; it is forbidden to dump muck, household rubbish, sewage and wastewater to 
river so as to prevent fish from being impacted by river water pollution. 

1.7.2 Mitigation Measures for Water Environment 
(1) Construction Period 

The aggregate processing system shall reuse the waster water after further sedimentation 
treatment by secondary sedimentation method and sediment disposal shall be handled through 
mechanical dewatering method; Neutralized sedimentation method shall be applied to 
handling wastewater of concrete mixing system. Small oil separating tank shall he used lot 
handling wastewater with oil stain, the integrated sewage treatment equipment shall he 
adopted tor handling domestic sewage. 

(2) Operation Period 

i; buildings, structures and forest shall be cleared before impounding, as well is dm. 

rubbish and others. 








— 1 - 

2' Management of reservoir zone: drainage of sewage to the reservoir zone shiii ^ 

prohibited; Vegetation around the reservoir shall be protected for water conserve, 
Attention shall be paid to water quality monitoring to know the status of water quality j n ^ 
area promptly. 


^ Domestic sewage: sewage during operation is mainly from permanent residents and shall 
be treated by the complete domestic sewage treatment equipment set in the Employer's camp 
during the construction period. 

® An accident oil contamination collection system shall be built and the accident oil 
contamination will be discharged into a public oil pond; waste oil treated through an oil-water 
separator shall be recovered and wastewater shall be used for watering of road, plant etc. 


1.7.3 Measures for Protection of Air Environment and Acoustic 
Environment 

(1) Measures for Protection of Ambient Air 


Dust removal operation under wet conditions will be applied during construction, regular 
spraying is required for roads in the site, an air supply and ventilation system must be 
provided during tunnel construction. The machine overhaul location shall be set in a 
ventilated place as far as possible to prevent overhaul workers from injury caused by 
volatilization of organic matter. 

(2) Measures for Protection of Acoustic Environment: 

The Construction Contractor shall choose the construction process and equipment with low 
noise as far as possible. Noise insulation measures shall be taken for the stone processing 
system and concrete mixing system as far as possible, and the operation time shall be 
arranged reasonably. Regular overhaul and maintenance shall be conducted for construction 

machinery and vehicles for noise reduction. 

Reasonable layout of construction site is required to separate quiet area from nois. < m 
according to characteristics of construction process; a noise source with relativelv ^ 
decibel shall be set at the far end of living camps and time of relevant night const, lK 

be restricted. 
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I 7 4 Treatment Measures of Solid Waste and Prevention of Water and Soil 
Loss 


(1) Construction Period 

Th I usehold rubbish generated in the construction area shall be disposed by the sanitary 
1 dfill method Other wastes shall be reduced as far as possible to reduce the transport 
expense, simplify the disposal process and reduce the disposal cost. (2) Operation Period 

A rubbish collecting pool shall be set near the living area in the operation period, and 
dedicated personnel shall be designated to clean the household rubbish in the powerhouse and 
the Employer's camp everyday and to uniformly collect the rubbish to the rubbish collecting 
pool and then transport the rubbish to the spoil disposal area for land filling. 

1.7.5 Social Environment Mitigation measures 

Infectious diseases will be prevented and controlled at three routes, namely, the source of 
infection, route of transmission, and susceptible populations. Prevention shall be put at the 
first place and monitoring shall be enhanced. Meanwhile, many measures like strengthening 
of management for the crowd and food hygiene, establishment and improvement of medical 
and health institution shall be taken to enhance management of crowd health. 

The adverse impacts on local economy caused by farmland acquisition by the Project will be 
mitigated by economic compensation. 


1.7.6 Earthquake prevention measures 

Considering the complex seismic geological conditions and the importance ot projects , 
following measures such as foundation treatment measures, aseismic design, reservoir 
emptying measures and safety monitoring measures will be adopted tor the dam and 
powerhouse of the project, reducing the seismic impacts maximumly. And it should be in 
accordanced with the relevant regulations and reference to similar engineering experience. 


1.7.7 Flood impact mitigation measures 

It had planned to set up the water regime acquisition and forecast system tor all hydropovvci 

stations of Ngaw Chang Hka River. 

In order to meet the requirements of different water level and seasonal Hood discharge toi 
Tongxinqiao project, three hole overflow orifices and two bottom water Hushing outlets is 
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b on the riverbed dam section At the same time, foundation antiseepage and drain agc 

measures are to be adopted to make sure the stability of the dam against sliding. And taking 

ty sipation and bank mitigation measures to reduce scouring of the downstream river 

bank. 

1-8 The Public Consultation And Participation Process 

In February to march 2014, RHM company had introduced the project profiles and 
environmental impacts of Tongxinqiao HPP in every involved villages. It also convened 
symposium with Chipwi government for advice , and the symposium was reported by local 
newspapers. 

In total, 2 villages with about 41 persons as the survey object participated in the survey. Only 
16% of the interviewees know that the HPP construction is to be developed in the basin, 
mainly getting informations from the local governments, public media, neighbors and 
development personnel entering the local place for the preliminary works. In addition, 70 / 0 of 
the interviewees supported or are very glad to support the HPP. These interviewees suppose 
that the HPP basically will not bring about any adverse environmental impacts while other 
interviewees suppose that there may be some adverse environmental impacts. 1 lie 
interviewees from Ve Lat Village supposed that the agriculture will be affected severely and 
more than 91% of the interviewees suppose that development of the HPP will bring about 
slight impact on the society and population health. The villagers' main comments are as 
follows: after the HPP is safely completed, the HPP can properly serve the villages around 
and provide them with good services in terms of electricity, medical treatment and traffic; 
meanwhile, they worry about that the HPP construction will bring about adverse impacts on 
the local agriculture, mainly referring to reservoir inundation and paddy fields and lands 
occupied by construction, which may affect the agricultural production; In addition, they also 
worry about that dust generated by construction transportation will affect then respiratory 
systcms;Furthermore, the large quantity of constructors will make them feel unsafe 

1.9 Summary of Environmental management 

in strictly compliance with the premise of the Myanmar government related I 
regulations, the owner should improve their own capacity building, carrying out work- 
the supervision and guidance of the Myanmar government. The owner also establish its ■ 
enviromental management offices which will manage and carry out all the enviromema 
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mitigation measures that proposed by E1A. 

O ig the construction stage, the Owner will establish Environmental Management Office 
(h reinafter referred to as O’s EMO) , and based on environmental supervision and the 
C mtractor's Environmental Management Office (hereinafter referred to as C’s EMO) to carry 
out the environmental mitigation measures. 

^ a- _ ctaa e the owner are responsible to make plan of annual environmental 

During operating stage, » 

tection work implementing of the environmental protection funds and arranging the 
peratirm stage environment monitoring and implementing environmental management. 


Environmental monitoring plan mainly includes the water environment monitoring, ambient 
air monitoring acoustic environment monitoring, population health monitoring, terrestrial 
and aquatic organism monitoring, etc. 


1.10 Economic Cost/Benefits Analysis of the Enviromental Impacts 

In order to mitigate the environmental pollution issue caused by the project construction and 
operation period, multiple mitigation measures, such as measures for protection of water 
environment and biodiversity in this project were proposed. All the environmental mitigation 
measures during the construction period is planned to spend $1.9973* 10 6 . After taking the 
environmental mitigation measures, the quality of natural environment and ecosystem will be 
effectively protected. In order to guarantee the environmental quality of the area from being 
degraded, protect the natural environment, and safeguard sustainable development of the area, 
the costs of these mitigation measures are reasonable. 


1.11 Conclusions and Recommendations on the El A Report 

Tongxinqiao HPP is a project to develop and utilize hydroelectric resources encouraged by the 
government of Myanmar. Its construction will play an important role in promoting regional 
economic development, and also generate certain adverse impacts, which arL mainly 
manifested as dam construction that fragmentation the habitats ot fishes, resen oil submerging 
and construction land occupation damaging vegetations, animal and plant icsouices. exhaust 
gas, waster water, solid waste (hereinafter referred as Three Wastes) and tiotse polluticn 
during the construction period. Water loss and soil loss caused by construction distuibin., the 
ground surface, etc. 

Regarding the adverse impacts of construction stage and operating stage . we de , 
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environmental mitigation measures as vegetation compensation and restoration measures that 
fish mitigation measures, water pollution prevention measures, ambient air prevention 
measures, acoustic prevention measures and solid waste prevention measures. It will take 
above measures to minimize various adverse environmental impacts of the project on the 
ecosystem. Construction of Tongxinqiao HPP will not involve any environmentally sensitive 
area defined by the national or local government of Myanmar. There is not any 
environmentally sensitive element restricting the project construction, and so long as we truly 
carry out various environmental mitigation measures and suggestions proposed in this report, 
the adverse impacts generated by project construction are acceptable. Therefore, analyzing 
from the perspective of environmental protection, construction of Tongxinqiao HPP is 
feasible. 








2 Introduction 


2 Introduction 
2 1 Purpose of Assessment 

The main purposes of this report are as follows. It is in accordance with the features of 
Tontjxinqiao HPP. the environmental characteristics of the area and Ngaw Chang Hka Basin 
where the project is located and the relevant requirements of Myanmar government. 

(1) Construction of Tongxinqiao HPP should meet the requirements in the relevant domestic 
policies, laws and regulations on environmental protection in Myanmar. 

("») investigating status of water environment, atmospheric environment, acoustic 
environment and ecosystem the project area and the reach of Ngaw Chang Hka River where 
the project is located, the environmental functions, main environmental issues. 

(3) It is to forecast and assess the impacts of such engineering activities as project 
construction, operation and resettlement on the environment of the assessed area, analyze and 
assess various environmental impacts of the project construction on Ngaw Chang Hka Basin 
(including favorable and adverse impacts). 

(4) It is to work out economically and technically feasible environmental mitigation 
measures against the unfavorable environmental impacts brought by the project construction, 
operation and resettlement, so that the environmental quality of the region and the ecosystem 
may be effectively conserved, so as to guarantee smooth constmction and normal operation of 
the project, adequately tap the economic, social and environmental benefits of the project, and 
promote the benign development of ecosystem of the project area and Ngaw Chang Hka 
Basin. 

(5) It is to propose environmental monitoring scheme for project construction and operation 
period, grasp the status of environmental impacts of the project, timely conduct feedbacks. 

correct and improve the environmental mitigation measures. 

(6) It is to work out schemes for environmental supervision and management, clarity tin 
tasks and duties of all the parties, and provide institutional guarantee lor implementaiion ot 

environmental mitigation measures. 

It is to analyze and forecast the overall trend ot changes ot environmental ^uahtN 1 
involved in the project after implementing environmental mitigation measuiLs. ^ nu 
the feasibility of constructing Tongxinqiao HPP from the aspects ot enviionmuital 
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as to provide scientific bases for demonstrating the project scheme, environ^, 
management and decision of the project. 


■a 


2.2 Brief Introduction to the Project Developer 

The Owner ol Tongxinqiao HPP is the JV company formed by YPIC International Enej,, 
Cooperation & Development Co., Ltd. (YPIC), IGE Co., Ltd. and MOEP. To be spccific 
YPIC is the investor for construction of the HPP. YPIC is an enterprise subordinate to Yu nnjn 
Provincial Energy Investment Group Co., Ltd. (hereinafter referred to as YEIG), which 
registered on July 9, 2007. YPIC mainly carry out businesses in countries outside China, 
involving in such industries as energy, building materials, investments, project construction 
contracts and mining development, etc. 

As the international operation platform of YEIG, YPIC plans to finish building the project 
operation platform with the four countries of Laos, Myanmar, Indonesia and Nepal as the core, 
and the financial operation platform with Hong Kong Company and Singapore Company as 
the core by 2020, so as to control a total installed capacity of 3 million kW, and form the 
industrial layout with hydropower projects and cement plants as the core, realizing 4 billion 
RMB of total assets, I billion RMB of total revenues, and 100 million RMB of profits. 

2.3 Division of Labor between KHIDI and REM 

KH1DI and REM are jointly responsible for EIA of Tongxinqiao HPP. KHIDI is fully 
responsible for the project, while REM is responsible for ecological investigation, 
environmental baseline monitoring on site, and preparing the investigation report. KHIDI is 
responsible for summarizing, analyzing and collating the information for the EIA report, 
forecasted and analysed about the environmental impacts in light of the information furnished 
by REM, and is responsible for preparing the final report. Project team members are detailed 
in Table 2.3-1, Table 2.3-2. 


Table 2.3-1 Members of KHIDI EIA working team 





No. 

Name 

Assessment scope 

Pncitinn 

1 

Mr. Shao Rong 

Env ironmental protection 

A lOllIvMI ___ 

Principal E'onsullant 

2 

3 

4 

5 

Mr.Xie Qiangfu 

Mr.Zhang Rong 

Or. ZhaoDan 

Mr.Li Ying 

--hydrology and water resources 

Ecology 

Hydraulics 

Environmental science 

Principal Consultant^ 

Principal Consultant_ 

Principal Consultant. . 

6 

8 

Ms. Qiang Jihong 

Dr. Mao Hongsheng 

Mr.Hou Yongping 

Environmental science 

environmental hydraulics 

Ecology 

Principal Consultant^ 
Principal Consultant- 

Senior consultant__ 

Senior consul tarit__J 
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Table 2.3- 


2 Members of the Environmental Survey Team 


Sr. 

Name 

Assessment Scope 

Position 


Dr. Win Mating 

Ecology 

Principal Consultant 

2 

■» 

Dr. Aung Pyae Khant 

Ecology 

Senior Consultant 

j 

Mr. Saw Thura Min 

Ecology 

Senior Consultant 

4 

c 

Mr. Tay Zar Aung 

Ecology 

Senior Consultant 

5 

* 

Mr. Aung Aung 

Ecology 

Consultant 

6 

Mr. Thet Naing Aung 

Ecology 

Consultant 

7 

Mr. Htet Namg Tun 

Ecology 

Consultant 

8 

Ms. Khui Ohnmar Htwe 

Socialeconomics 

Senior Consultant 

9 

Dr. Aung Ye Kyaw 

Health Assessment 

Consultant 

10 

Dr. Nyein Thu Aung 

Health Assessment 

Consultant 

11 

Dr. Ye Naing 

Health Assessment 

Consultant 

12 

Mr. Saw Tar Yay Htoo 

Socialeconomics 

Consultant 

3 

1 A 

Mr. Chit Loon 

Socialeconomics 

Consultant 

14 

hv 

Ms. Zin Mar Than 

Socialeconomics 

—-_ _ __ 

Consultant 

15 

I h 

Mr. Aung Zaw Min 

Socialeconomics 

Consultant 

l7 

Mr. Win Naing Tun 

Cultural Heritage 

Principal Consultant 

17 

Mr. Zaw Naing Oo 

Physical Environment 

Principal Consultant 

IQ 

Mr. Thura Aung 

Physical Environment 

Senior Consultant 

17 

Dr. Lin Thu Aung 

Physical Environment 

Consultant 


Dr. Thiha Soee 

Geology 

Principal Consultant 


Mr. Nay Mm Aung 

Physical Environment 

Consultant 

Mr. Myint Tun Aung 

Physical Environment 

Consultant 


Mr. Nyan Linn Maung 

Aquatic Ecology 

Consultant 


Mr. Win Naing Tun 

Cultural Heritage 

Principal Consultant 
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25 

Mr. Soe Thura Tun 

Management 

Managing Director 

26 

Mr. Ngwe Moe 

Management System 

Principal Consultant 

27 

Mr Kyaw Zin Win 

GIS data 

Principal C onsultant 

28 

Dr. Myo Oo 

Health Assessment 

Advisor 

29 

Mr. Maung Maung Aye 

Environmental Quality 

Advisor 

30 

Mr. Nyo Maung 

Ecology 

Advisor 


2.4 Brief Introduction to EIA Work 


In March 2008, KHIDI organized engineers of different disciplines and relevant personnel of 
YP1C and Kunming Chuangcheng Industry and Trade Co., Ltd. to jointly make the first site 
investigation and visit to Ngaw Chang Hka Basin and completed the Preliminary 
Investigation Report on Cascaded HPPs on Midstream and D/S Reach ofNgaw Chang Ilka 
River in accordance with site comprehensive investigation conditions and preliminary indoor 
analysis. 

In October 2008, KHIDI organized engineers of different disciplines and relevant personnel 
of YPIC to jointly make the second site investigation and visit to Ngaw Chang Hka Basin, 
completed Preliminary Assessment Report on Hydro Resources and Development Conditions 
ofNgaw Chang Hka River , and preliminarily planned the six-cascade development schemes 
(namely, Gawlan, Wxhongze, Hkankwan, Tongxinqiao and Lawndin and Khu yaung) in 
accordance with site comprehensive investigation conditions and preliminary indoor analysis. 

In July 2009, KHIDI worked out Hydropower Report on Planning Essential Points of Ngaw 
Chang Hka River and five-cascade development scheme are applied to the planned river reach 
(namely, Gawlan, Wxhongze, Hkankwan, Tongxinqiao and Lawndin) as recommended in the 
Report, and the total installed capacity of the planned cascaded HPPs is 1,200MW. In July of 
the same year, the government of Union of Myanmar organized relevant agencies to assess 
and examine Hydropower Report on Planning Essential Points ofNgaw Chang Hka River. In 
September, YPIC invited China Renewable Energy Engineering Institute (hereinafter referred 
to as CREEI) to consult Hydropower Report on Planning Essential Points of Ngaw Chang 
Hka River. The assessment and consulting comments of both Chinese and Myanmese parties 
are of unanimous opinion that five-cascade development scheme is applied to the planned 
reach ofNgaw Chang Hka River. 

In March 2010, KHIDI finished preparing Feasibility Study Report on Tongxinqiao HPP. 
Myanmar (Chinese and English versions). 
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In October, in order to duly carry out EIA for construction of the HPP, Kilim preliminarily 
determined the basic ideas for carrying out EIA of Tongxinqiao HPP, and finished preparing 
Work Outline for EIA of Tongxinqiao HPP . 

In December 2012, YPIC, REM and KHIDI discussed about EIA of four hydropower projects 
on Ngaw Chang Hka River, including Tongxinqiao HPP, eventually reached an agreement, 
and determined that REM will mostly be responsible for EIA field investigation of 
Tongxinqiao HPP. 

In June 2013, MOEP approved the Work Outline for EIA of Tongxinqiao HPP submitted by 
KHIDI, agreed to KHIDI and REM jointly carried out the EIA of Tongxinqiao HPP, and 
specified the main TOR, report format and other important components. 

In February - March 2014, REM sent scientists of different disciplines to conduct twice 
special investigations about EIA of Tongxinqiao HPP, including terrestrial ecosystem, aquatic 
ecosystem, water environment, acoustic environment, atmospheric environment and social 
environment, etc. 

On September 25, 2014, REM submitted the initial draft of investigation report (English 
version) to KHIDI. Thereafter, KHIDI and REM kept communication on the components of 
the report, and kept revising, supplementing and improving the report. 

At the end of June 2015, KHIDI finished EIA Report on Tongxinqiao HPP , based on the field 
investigation report by REM, and analysis and demonstration on the project and its 
environmental impacts. 
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3 Policy, Legal and Institutional Framework 

3.1 Myanmar Legislation and Institutions concerning environment 


Myanmar has already developed legislation and regulations relating to env.ronmenta, 
protection since before its independence. The Forest Act and the Myanmar Wildlife Protection 
Act. for example, had been enacted respectively in .902 and .936 for the sustainability of 
forest products. Amended versions of such earlier acts and newly promulgated ones are herein 
briefly outlined to give a perspective on the existing legal and administrative framework 
concerning the environmental affairs in Myanmar. 


3.1.1 Responsible Agencies for environmental management 

In Myanmar, ministries are involved sect orally in legislation and administration of 
environment-related laws and acts depending on the technical nature of respective ministry 
and relevant environmental aspects. The principal ministries implementing and administering 
such enacted laws and regulations on behalf of the government are, namely, Ministry of 
Forestry, Ministry of Mines, Ministry of Culture, Ministry oi Agriculture and Irrigation, 
Ministry of Health, Ministry of Hotel and Tourism, and Ministry of Livestock and fisheries. 
They issue orders, directives and notifications as necessary. 


The National Commission for Environmental Affairs (NCEA), formed under the Ministry of 
Foreign Affairs in 1990, playing a role as a central/focal coordinating body for environmental 
matters, particularly adopting national policies on environment until 2011. At that time, the 
Minister of Foreign Affairs was the only one who had been involved in international 
environmental conferences, and tried to organize and set up environmental governance in 
Myanmar. 


After the elected government of 2010, the Ministry of Forestry has been reformed into 
Ministry of Environmental Conservation and Forestry (MOECAF) and an Environmental 
Conservation Law (2012) has been approved by Myanmar Government. Environmental 
Conservation Department (ECD) has become national level coordinating body to deal with 
environmental matters such E1A, Environmental permissions. 


3.1.2 Environmental legislation and policies 

In the state constitution, “environment” means “natural environment”. It declares that “The 
state shall protect the natural environment”. 
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The National Commission on Environmental Affairs (NC'EA) has adopted a National 
Environmental Policy in 1994 to ensure the incorporation of environmental concerns in 
planning for economic development. The National Environmental Policy (NEP) emphasizes 
"the responsibility of the State and every citizen to preserve its natural resources in the 
interest of present and future generations”. 

The commission also formulated a blue print, the Myanmar Agenda 21, in 1997 in response to 
the call of the Earth Summit to develop national strategies to implement the Global Agenda 
21. This document may serve as a framework for integrating environmental considerations in 
future national development plans as well as sectoral and regional development plans in 
Myanmar. 

Besides the above-stated documents, there are several laws and regulations relating to the 
environmental matters administered by various relevant ministries in Myanmar. These are 
listed inTable 3.1-1. Some current major legislation is also tabulated with their main purposes 
in Table 3.1-2. 


Table 3.1-1 The existing Myanmar laws relating to environment 


A. Administrative Sector 

1. The Territorial Sea and Maritime Zones Law, 1977 

2. The Emergency Provisions Act, 1950 

3. The Essential Supplies and Services Act, 1947 

4. The Police Act, 1945 

5. The Poisons Act, 1919 

6. The Explosive Substances Act, 1908 

7. The Towns Act, 1907 

8. The Village Act, 1907 
9fcThe Yangon Police Act, 1899 
10. The Explosives Act, 1887 

1|. The Penal Code, 1861 of Offences Affecting the Public Health, Safety, Convenience, Decency and Morals. 

B. \griculture and Irrigation Sector 

12 Hie Plant Pest Quarantine Law, 1993 
li The Pesticide Law, 1990 
l| The Embankment Act, 1909 
C Culture Sector 

The Protection and Preservation of Cultural Heritage Region Law, 1998 
. City Development Sector 
M The Development Committees Law, 1993 

TjieJVj andalay City Development Law, 1992 _ 
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18. The City of\angon Development Law. 1990 (Amended in 1995 and again in 1996) 

19. The Underground Water Act, 1930 

20. The Water Pow er Act, 1927 

21. The City of Yangon Municipal Act 1922 (The Law Amending the City of Yangon Municipal Act, 1991) 

22. The Yangon Water-works Act. 1885 

E. Finance & Revenue Sector 

23. The Myanmar Insurance Law, 1993 

F. Forestry Sector 

24. The Protection of Wiki Life and Wild Plants and Conservation of Natural Areas Law. 1994 

25. The Forest Law, 1992 

G. Health Sector 

26. The National Food Law. 1997 

27. The Traditional Drug Law, 1996 

28. The Prevention and Control of Communicable Diseases Law, 1995 

29. The National Drug Law, 1992 

30. The Union of Myanmar Public Health Law. 1972 

H. Hotels and Tourism Sector 

31. The Myanmar Hotel and Tourism Law, 1993 

I. Industrial Sector 

32. The Private Industrial Enterprise Law, 1990 

33. The Factories Act, 1951 

34. The Oilfield (Workers and Welfare) Act, 1951 

35. The Petroleum Act, 1934 

36. The Oilfields Act, 1918 

J. Livestock and Fisheries Sector 

37. The Animal Health and Development Law, 1993 

38. The Freshwater Fisheries Law, 1992 

39. The Myanmar Marine Fisheries Law. 1990 (The Law Amending the Myanmar Marine Fisheries Law, 1993) 

40. The Law r Relating to Aquaculture, 1989 

41. The Law Relating to the Fishing Rights of Foreign Fishing Vessels, 1989 (The Law Amending the Law 
Relating to the Fishing Rights of Foreign Fishing Vessels, 1993) 


K. Mining Sector 

42. The Myanmar Gemstone Law, 1995 

43. The Myanmar Pearl Law, 1995 

44. The Myanmar Mines Law, 1994 

45. The Salt Enterprise Law, 1992 

46. The Land Acquisition (Mines) Act. 1885 

L. Science and Technology Sector 

47. The Science and Technology Development Law, 1994 

M. Transportation Sector 

48. The Highways Law, 2000 

49. The Motor Vehicl es Law, 1964 (The Law Amending the Motor Vehicles Law of 1964 enacted in 1989) 
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50. The Myanmar Aircraft Act, I 93 * 

51 The Inland Steam Vessels Act. 

52. The Ports Act, 1908 

53. The Defile Traffic Act, 1907 

54. The Yangon Port Act, 1905 

55. The Canal Act, Wi ’ 

56. The ObstrucUon_in_t£ l 


National Environmental 

Policy (1994) 


Brief Description 


To establish sound environmental policies in utilization of water, land, 
forest, mineral resources, and other natural resources in order to 
conserve the environment and to preserve it degradation. It is the 
responsibility of every citizen to preserve its natural 
resources in the interests of present and future generations. 
Environmental protection should always be the primary objective in 
seeking development. 


Environmental 
Conservation Law (2012) 


Environmental 
Conservation Rule (2014)^ 


EIA Procedures (2014) 


The Forest law (1992) 


natural 


seeKiny ucvciwpmwn. ___ 

"^enda^encourages on mot»7and focus national efforts to 
achieve sustainable development and facilitation the incorporation of 
environmental considerations in the development process of the 
economic and social sectors 
Governments’ 

environment - --- 7 7T- _ in 

sustainable decent. i-W ■««»"*». “ 

guideline and regulation, selling up monitoring _ 

management, mn .,r,alion ol n.lural reso iroa^'!^^: 
m ana gerneni : --conducted 


mi nis tnr a, regulred b, enu mt^alc^g^^ 


and IEE 

Description of categories ap p r oval principle, 

font EIA submission and approve h 

—— - —' - p,o, “' 
policies. 10 develop Ibe economy o ^ gallon ol 

forest and plantations and lo con.nbul. 

natural forests and establisbmen . — 

tolbefuelje^m^i^^i!^ 
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The protection of wildlife, 
wild plant and Conservation 
of Natural Area Law (1994) 


The protection of 
preservation of Cultural 
Heritage Region Law 
(1994) 


To protect wildlife, wild plants and conserve natural areas to 
towards works of natural scientific research, and to establish zook jrj 
gardens and botanical gardens. Law describe (a) to implement n 
policy of protecting wild life and wild plants of the Government (b>T 
implement the policy of conserving the natural areas of t> l( 
Government.(c) To carry out in accordance with International 
Conventions adopted by the State in respect of the preservation of w ,| f , 
life and wild plants, living and non-living organisms and migratory birds 
(d) To protect wild life and wild plants liable to the danger of 
extinction and the habitats thereof(e)To contribute towards works of 
natural scientific research. 


Obligation not to carry out any of the following in the cultural heritage 
region 

(a) Destroying an ancient monument; 

(b) Willfully altering the original ancient form and structure or original 
ancient workmanship of an ancient of an monument; 

(c) Excavating to search for antiques; 

(d) Exploring for petroleum, natural gas, precious stones or minerals 


Land Acquisition Act (1894) 


Farmland Law and Rule 
2012 


Foreign Investment Law 

( 2012 ) 


The Electricity Law (2015) 


The Conservation of Water 
Resources and R iver Law 


Enacted in 1894 during British Colony time, this act highlights the 
process and duty of government to acquire the land for sake of country 
with notification to owners, compensation for land and damage to land 


The law provides the rights of farmers to a certain extent than the 
similar laws in the last 50 years. There is significant improvement in this 
law with regard to the right of farmers such as right to sell the land and 
ownership. Any form of acquiring farm land to convert to investment 
project for sake of country shall be strictly followed in accordance with 
these law and rule 


Provision of comprehensive legal regime to foreign investors. 


J 


Generally, set forth the principle of permission required by relevant 

authorities to installation, generation, transmission, distribution and 
inspection tasks. Permission might be withdrawn under the 
circumstance that licensed organization infringe the requirement* 
stipulated in agreement. Projects are divided into three categories as 

small, medi um and large. _ 

This law aims at protection of water resources and river, avoidance < 
environmental impact, enhancement in navigation and safe w atgr^ vav 
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n 


(2006) 

and contribution to State economy 

_ 


The Conservation of 

Generally, set for steps to adhere in the event of discovering objects 



Cultural Heritage Objects 

which are judged as culturally valuable. Types of cultural heritage 



Law (2015) 

objects and reporting process are also listed. 



Protection and prevention 

This law aims at conservation of historically valuable buildings deemed 



of ancient buildings (2015) 

under the law. 



The Prevention of Hazard 
from Chemical and Related 
Substances Law (2013) 

This law was enacted to protect from being damaged the natural 
environment and any harm to living bengs through systematic 
production storage, transportation, usage and disposal of dangerous 
substances. 



Upper Burma Land and 
Revenue Regulation (1889) 

This regulation aim to collect land revenue from all cultivable lands 




The Act aim to help assist the government bureaucracy and 



Town and village Land Act 

administrative mechanism, to demarcate the boundaries, to undertake 



(1876) 

settlement operations to assess revenue, etc, Lower and Upper Burma 




Act were enacted. 




The Social Security Law, enacted in 1012, was amended the Social 



Social Security Law (2011) 

Security Act in 1954. It stipulates the formation and implementation of 

social security system. 




It stipulates that employer is required to make payments to employees 



Workmen’s Compensation 

Act (1922) 

who become injured or who die in any accidents arising during and in 

consequence of their employment. Such compensation also must be 

made for disease which arise as a direct consequence of employment, 

such as carpal tunnel syndrome. 




The law was replaced the 1949 Minimum Wage Act. The Law 
provides a framework for minimum wage determination, the 

V 


The Minimum Wage Law 

presidential office establishing a tripartite minimum wage committee 



(2013) 

shall decide minimum wage with industrial variation base on a survey 
on living costs of workers possibly every two years. This also 
stipulates equal payment. 




The law aims to facilitate employment which is appropriate to the age 



Employment and Skill 

and ability of the job seeker and to help workers obtain employment 



Development Law (2013) 

and to provide stability of employment and skills development for 
employees ant also too help employers obtain appropriate employees. 




This act has been used as the basic framework for leaves and holidays 



The Leave and Holiday Act 
(1951) 

for workers with minor amendment in 2006 and 2014. This defines the 
public holidays that every employee shall be granted with full payment 

It also defines the rules of leaves for workers including medical leave. 
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The Labour Organization 
Law (2011) 

The Labour Organization Law replaced the Trade Union Act enacted 
1927 for protecting the rights of the workers, having good relation 
among the workers or between the employer and the worker and for 
forming and carrying out the labour organizations systematically ana 
independently. Linder the law, the labour organization has the right to 
carry out freely in drawing up their constitution and rules. It has the right 
to negotiate and settle with the employer if the workers are unable to 
obtain the right of the workers contained in the labor laws. On the other 
hand, the employer shall recognize the labour organizations and assist 
as much as possible if the labour organizations request for help for the 

interest of his workers. 

The Labour Dispute 
Settlement Law (2012) 

— 

This law was enacted for safeguarding the right of workers or having 
good relationship between employer and workers and making peaceful 
workplace or obtaining the rights fairly, rightfully and quickly by settling 
the dispute of employer and worker justly. It stipulates that employer in 

which more than 30 workers are employed shall form the workplace 

coordinating committee consisting of the representatives of workers 

and the representatives of employer. 

The Protection and 

Preservation of Antique 

Objects Law (2015) 

It aims to implement the policy of protection and preservation of the 

perpetuation of antique objects and to protect and preserve antique 

objects so as not to deteriorate due to natural disaster or man-made 

destruction. 

Motor Vehicles Law (2015) 

It aims to drive safely motor vehicles in public area through registration 

according to official rules and regulations, to provide driving license, to 
protect the road users from the road risks and vehicles perils, to avoid 

traffic congestion and to use high technology transportation systems. 

Export and Import Law 
(2015) 

It aims to implement the economic principles of the State successfully 

to lay down the policies to export and import that support the 

development of the State, and that are to be in conformity with the 

international trade standards. 

Myanmar Engineer Council 
Law (2013) 

It aims to develop the dignity, ethical principles and ability of Myanmar 
citizen engineers and technician who are working in the engineering 

services sector and to guide, control, maintain and take necessary 

action with regard to specified standards and norms relating to 
specified subjects, systematic methods and principles in engineering 

subjects and in technological research and services 
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3 2 International treaties and agreements ratified and/or signed by 
the Government 


has also made commitments to the thirty one international agreements 

[VI Ydiniiwi 

environmental issues. These are presented in Appendix (1). 


on 


3 3 Institutional and Management Arrangement 

The Ministry of Environmental Conservation and Forestry (MOECAF) addresses 
environmental issues through engagement, coordination and cooperation both at sectoral and 
national levels. Myanmar Investment Commission (MIC) has requested all the development 
projects to conduct proper El A from middle half of 2012, after issuing MIC Notification 
(1/2012) on February 2012. 

3.3.1 National Coordination Framework/Mechanism 

The Environmental Conservation Committee (ECC) of the Lower House (Pyithu Hluttaw, 
similar to Congress) is the policy maker and Ministry of Environmental Conservation and 
Forestry (MOECAF) act as National Coordinating Body. In fact, MOECAF was established 
to advise the Government on environmental policies, to act as a focal point and as a 
coordinating body for environmental affairs; and to promote environmentally sound and 
sustainable development in Myanmar. 

The Environmental Conservation Rules are being notified by the Ministry of Environmental 
Conservation and Forestry on 5 June 2014 in exercise of the powers conferred by Section 42 
Subsection (a) of the Environmental Conservation Law and with the approval of the Union 
Government. 


3.3.2 Ministry of Environmental Conservation and Forestry (MOECAF) 

Since Myanmar has initiated its move towards democracy the Ministry of Forestry was 
reformed as Ministry of Environmental Conservation and Forestry (MOECAF) in 2011 as a 
national level agency to coordinate and handle environmental related issues and matters 
including the implementation of international environmental agreements signed by 
government, law enforcements and information dissemination. Since then NC LA was 
cancelled and MOECAF has been acting as focal coordinating body for country’s overall 
environmental management and environmental matters. 
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There are six departments under the MOECAF, namely, 

(a) Planning and Statistics Department 

(b) Forest Department 

(c) Dry zone Greening Department 

(d) Environmental Conservation Department (BCD) 

(e) Survey Department 

(0 Myanma Timber Enterprise 

The Environmental Conservation Department (ECD) was established in October 11, 2012 to 
take responsibility for the effective implementation of environmental conservation and 
management in Myanmar. The objectives of forming ECD are shown below. 

(a) To implement the national environment policy 

(b) To develop short, medium and long term strategy, policy and planning for the integration 
of environmental consideration into the sustainable development process 

(c) To manage natural resources conservation and sustainable utilization 

(d) To manage the pollution control on water, air and land for environmental sustainability 

(e) To cooperate with government organization, civil societies, private and international 
organizations for the environmental affairs. 

The ECD has been hosting various environmental and sustainable related workshops and 
meetings in an effort to develop Myanmar’s human resource, knowledge and technical 
expertise in environmental sector, transferring and encouraging knowledge sharing from 
international counterparts and experts. 

MOECAF has supported preparation of environmental regulations such as EIA rules 
environmental quality standards through collaboration with international financial institutions 
and United Nations organizations. MOECAF has planned to organize sub divisions under 
ECD and extend its manpower in near future with the aim of effectively implementing and 
managing environmental regulations and resources nationally. The newly organized 
environmental divisions include the following: 

(a) Administration 
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(b) Planning & Internal relation 

(c) Pollution control 

(d) Natural resource and EIA 

(e) State and Region departments. 

As the job allocation and staffing within the department are being developed detailed 
functions and responsibilities given to individual departments remain unknown at the time of 
the reporting. 

3 .3.3 Sectoral Framework and Mechanisms 

Different ministnes involved in dealing with environmental issues also have their own 
policies, capacities, processes, legislations, and budgets. The Ministry of Environmental 
Conservation and Forestry has its own budget for the reforestation component of the Land 
Degradation Programme. There is however, close cooperation between different ministries for 
sharing information regarding budgets as on other matters. Capacity and institution building 
in the short and medium term is being carried out by each ministry separately. Governmental 
organizations and their prime environmental issues are summarized inTable 3.3-1. 


Table 3.3-1 Governmental organizations and relevant environmental issues 


Environmental Issues 

Air Pollution 

-- 

Water Pollution 

Banned Pesticides 

Environment in 

Factory 

Toxic chemicals 

Solid Waste 

Energy 

Water Supply 

Waste Water Treat 

Forest and Desert 

Biodiversity 

Natural Resources 

Natural Disaster 

Environmental 

Education 

Governmental 

Organizations 

Ministry of Environmental 
Conservation and Forestry 

o 

o 

o 

o 

o 

0 

o 

o 

0 

o 

o 

0 

na 

o 

Ministry of Agriculture and 

Irrigation 

- 

o 

o 

- 

G 

0 

- 

o 

- 

0 

- 

o 

- 

o 

Ministry of Livestock and 

Fisheries 












0 

- 

- 

Ministry of Industry 

. 

o 

na 

. 



- 

na 


- 

- 

- 

- 

- 

Ministry of Health 

na 


na 

na 



- 

0 

- 

- 

- 

- 

- 


Ministry of Energy 

. 

_ 

_ 


_ 



- 

- 

- 

- 

na 

- 

- 

Ministry of Electric Power 

_ 

_ 

_ 


_ 

_ 

. 

na 

- 

- 

- 

na 

- 

- 

Ministry of Transport 

_ 

_ 

_ 

_ 

_ 



0 

- 

- 

- 

na 

- 

- 

-Ministry of Home AITairs 


na 












- 

Ministry of Labour 

0 

o 



_ 

_ 

_ 

. 


- 

- 

- 

- 

- 

Ministry of Mini* 

o 

na 

. 

_ 

na 

na 

- 

- 

- 

- 

- 

o 

- 

- 

Ministry of Science and 

^Technology 

na 

na 

na 

- 

0 

o 

0 

- 

- 

- 

- 

- 

- 

0 

Ministry ofKducaiinn 















LMilli s try of National Planning 
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Economic Development 






. ■■ 





• 


na 

— 

Ministry of Progress of 

Border Areas, National Races 
and Development Affairs 

- 

- 

- 


- 

- 

* 


- 


Myanmar Investment 

Commission 

- 

0 












National commission for 
Water and Sanitation 

- 

na 

- 


- 

- 

- 

0 

- 

- 

- 

- 


Industrial Development 

Central Committee 

o 













Disaster Prevention Central 















Yangon City Development 
Committee 

o 

0 

- 


o 

o 

- 

- 

0 

- 

- 

- 



Mandalay City Development 

o 

o 

- 


o 

0 

- 

- 


* 

- 

- 


Note: I): —* Relevant Organization —> No responsible na ► Lack of information 


(Source: Data compilation by Myanmar Environment Institute 2012) 

3.3.4 Laws and regulations - local ordinances to be applied for construction 
of development projects 

There are no adequate laws and rules related to construction activities in Myanmar especially 
health, safety, and environment (HSE). As stated earlier in this report the project proponent 
and/or the operator are responsible for following existing international guidelines such as 
ADB or Work Bank (IFC) etc. “The ministry (MOECAF) recommends the environmental 
consultants to follow and adhere to the international environmental standards including the 
Asia Development Bank (ADB) and International Finance Corporation (IFC) (Personal 
Communication between MOECAF and Resource & Environment Myanmar, in Nov, 2012). 

There are no specific laws or rules concerning construction activities, however some un 
approved regulations exist for Yangon City, i. e. to have agreement of nearby community 
(10 household continuous to the work site) for approving construction noise, vibration, and 
odors. Some rules might be included (impartially) in the proposed environmental rules, but 
this has not been put into law yet. 

(1) Environmental Conservation Law 

Because of the recent establishment of Law of Environmental Conserv ation signed by the 
President on 30th March 2012, detail duty and coordination framework and mechanism has 
not been thoroughly settled yet. The ministry (MOECAF) recommends the environmental 
consultants to follow and adhere to the world known environmental standards e. g. the Asia 
Development Bank (ADB) and International Finance Corporation (IFC) (Personal 


E& 
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i ation between MOECAF and Resource & Environment Myanmar in Nov, 2012). 


A brief outlines 
and 42 articles. 


of the law is described here for a reference. The law consists of 14 chapters 
Some important Chapters and Articles are briefly discussed in the following 


sessions. 


Chapter II: Objectives 

The objectives of the law as described in Chapter II are listed below. 

(a) To implement the Myanmar National Environmental Policy; 

( b) To lay down the basic principles and give guidance for systematic integration of the 
matters of environmental conservation in the sustainable development process; 

( ) To emerge a healthy and clean environment and to conserve natural and cultural 
heritage; 

(d) To reclaim ecosystems as may be possible which are starting to degenerate and 
disappear; 

(e) To manage and implement for decrease and loss of natural resources and for enabling 
the sustainable use beneficially, 

(f) To implement for promoting public awareness and cooperation in educational 
programs 

(g) To promote international, regional and bilateral cooperation 

(h) To cooperate with Government departments, organizations, international organizations, 
non-government organizations and individuals 

Chapter III: Formation of Environmental Conservation Committee (ECC) 

Article 4 (a): The Union Government shall form the Environmental Conservation Committee 
(ECC) with the Union Minister for the Union Ministry assigned by the Union Government as 
the Chairman and with suitable members to conserve the environment ot the Republic 
Union of Myanmar; 

Article 5: The Union Government shall stipulate functions and duties ot the C ommittee 
implement the objectives contained in this Law. 

Article 6: The powers of ECC 

(a) Carrying out educational activities; 


39 









J roiicy. Legal and | n „ * 

- - -- , 

hr amcwork 

(b) Suggesting to amend and insert, as may be necessary, the lessons on 

conservation contained in school lessons; () u, '< m a | 


(c) Accepting donations, grants, materials and technological aids, materi ^ 


technologies; 


and 


(d) Sending suitable suggestions and encouragements relating to environme 

conservation; 


(e) Asking necessary proposals and suggestions for conservation and enhancem 

environment; 


ent of 


(0 Prohibiting the relevant Government departments and organizations if the 
environmental damages arise or situations for damage arise; 


(g) Laying down and carrying out the Myanmar national environmental policies and other 
environmental policies for conservation and enhancement of environment 

Chapter IV: Duties and Powers relating to Environment Conservation of the Ministry 

Article 7: Duties and Powers relating to the Environmental Conservation of the Ministry are 
as follows: 


(a) Implementing environmental conservation policies; 


(b) Planning and laying down national or regional environmental management work 
plans; 

(c) Laying down, carrying out and monitoring programmes for enhancement of the 
environment, and control of environmental pollution; 

(d) Prescribing environmental quality standards 


(e) Submission of proposals to the Committee for economic incentive mechanisms 

(0 Specifying categories of hazardous wastes generated from the production and use of 
chemicals in industry, agriculture, mineral production, sanitation 

(g) Promoting the establishment of necessary factories for the treatment of solid wastes, 
effluents and emissions which contain toxic and hazardous substances; 

(h) Prescribing the terms and conditions relating to effluent treatment in industrial estates 
and other and emissions of machines, vehicles and mechanisms; 

(i) Laying down and casing ou, a system of environmental impaet assessment and 
aoctal impact assessment as to whether or no, a project to be undertaken causing a 
significant impact on the environment; 
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(l) Cooperating with International, regional, bilateral agreements, instruments and 

programmes; 

(k) 1 lying down guidance relating to Ozone layer protection, conservation of Biodiversity, 
of coastal, mitigation and adaptation of global warming and climate change, 
combating desertification and management of other environmental matters; 

(i) Managing to cause the polluter to compensate for environmental impact, cause to 
contribute benefit from the natural environmental services, cause to contribute a part 
of the benefit from using the natural resources; 

Article 8. Environmental Management fund 

To establish an Environmental Management Fund in the Union Budget for effective 
implementation of environmental conservation works in addition to the Union Consolidated 

Fund. 

Chapter V: Environmental Emergency 

Article 9; Committee shall immediately report to the Union Government to declare the 
occurrence of environmental emergency; carrying out necessary measures. 

Chapter VI: Environmental Quality Standards 

Article 10 : The Ministry may stipulate the following environmental quality standards: 

(a) suitable surface water quality standards in the usage in rivers, streams, canals, springs, 
marshes, swamps, lakes, reservoirs and other inland water sources of the public; 

(b) water quality standards for coastal and estuarine areas; 

(c) underground water quality standards; 

(d) atmospheric quality standards; 

(e) noise and vibration standards; 

(0 emissions standards; 

(g) effluent standards; 

(h) solid wastes standards; 

(i) other environmental quality standards 
Chapter VII: Environmental Conservation 

The Ministry shall maintain a comprehensive monitoring system and implement in the 
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following matters: 

the use of agro-chemicals which cause to impact on the environment significantly; 

(a) transport, storage, use, treatment and disposal of pollutants and hazardous substance 

in industries; 

(b) Disposal of wastes come out from exploration, production and treatment of minerals 
industrial mineral raw materials and gems; 

(c) Carrying out waste disposal and sanitation works; 

(d) Carrying out development and constructions; 

(e) Carrying out other necessary matters 

Article 14: Compliance with Environmental Quality Standards 

To treat and deposit the substances with cause pollution in accord with environmental 
standards; 

Article 15: To install facility and equipment to reduce or eliminate environmental pollution: 

Article 16: To comply with the directives in the industrial estate or business in the industrial 
and special economic zone; 

Chapter VIII: Management of Urban Environment 

Article 17: The Ministry shall, for the management of urban environment, advice as may be 
necessary to the relevant Government departments and Government organizations, private 
organizations and individuals in carrying out the following matters: 

(a) land use planning and management including zoning; 

(b) management of the construction industry in pivotal urban centers; 

(c) management of housing settlements; 

(d) management of wastes; 

(e) pollution control including land, water, air and noise pollution; 

(f) Other necessary environmental management. 

Chapter IX: Conservation of Natural Resources and Cultural Heritages 

Article 18: The relevant Departments and organizations shall carry out the conservation. 
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management, sustainable use and enhancement of regional cooperation of the following 

environmental natural resources: 

(a) forest resources; 

(b) land resources; 

(c) fresh water resources including underground water; 

(d) mineral resources; 

(e) agricultural resources; 

(0 fisheries resources; 

(g) marine resources; 

(h) natural ecosystems; 

(i) natural areas, wildlife, natural plants and biological diversity; 

(j) Other natural resources stipulated by the Union Government. 

El A procedures has newly come into effect in late 2015 . This procedures details the type of 
investment project whether requiring Initial Environmental Examination ( IEE) or 
Environmental Impact Assessment .Hydropower Project which production capacity is greater 
than 15 MW requires to conduct El A study . 

3.3.5 Legislative and Institutional Framework related to Resettlement, 

Land Acquisition and Compensation 

Guidance Notes on Land Acquisition in Myanmar were prepared by UNHABIT-UNHCR in 
2010.This comprises of specific topics including salient legal features of land ownership in 
Myanmar. It is referable for the development and management of land in strategic plan of the 
township. Principle legislation concerning land acquisition are: 

(a) Land Acquisition Act (1894) 

(b) Farmland Law (2012) 

(c) Farmland Rules ( 2012 ) 

Current Laws and Regulations to be applied for Land issues mainly stated in the SIA part. It 
just describe a Brief Outlines of the Farmland Law, 2012 here. 

The farmland Law which was approved by the Union Parliament (Pyidaungsu Hluttaw) and 
signed by the President on 30th March, 2012 then come into force on 31st August, 2012. The 
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P ides the rights ot farmers to a certain extent than the similar laws in the last 50 years 
Some of the distinguished facts are: 

Farmers will be granted the rights of farming certificate called Form - 7 for a particular land 
where they have been working previously by paying land revenue/tax to the government. 

1 he farmer who has the right for farming certificate can sell, can lease, transfer or can ask a 
loan in a bank for their lands in line with the existing laws. 

3.4 Proposed guideline and standards applied in the report 

(1) Guideline 

1) ENVIRONMENTAL ASSESSMENT GUIDELINES (Asian Development Bank) 

2) Environmental Impact Assessment Guidelines (Ministry of Environmental Conservation 
and Forestry , The Republic of the Union of Myanmar) 

3) National environmental quality (Emission) guidelines. 

(2) Standards 

1) Industrial Wastewater Effluent Standard of the Ministry of Industry (from Ministry of 
industry in Myanamr) 

2) Guidelines for Drinking-water Quality, WHO 2008 

3) National Recommended Water Quality Criteria - Correction, EPA 822-Z-99-001, 1999 

4) Atmospheric environmental quality standards of Japan 

5) National acoustic environmental quality standards of Thailand 

6) Atmospheric emissio standards of Japan 

7) Noise control standards of Thailand 
(3 ) Target value 

1) The environmental status standard value 

The standards value to assess the environmental value is shown in the table3.4-l. 

Table 3.4-1 Table of the water quality standard value 


Parameter 

unit 

value 

pH 

- 

6-9 

DO 

mg L 

>5 

BOD, 

L 

50 

~ “ COD 

mg/L 

125 

ss - 

mg/L 

50 

Cu 

mg/L 

1 

S0 4 

mn '1 

250 
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s 

mg/L 

0.2 

he 

niji/L 

0.3 

— -' Pb“” ~ 

mg/L 

0.01 

-He 

mg/L 

0 0001 

- - AS 

-inal 

0.01 

fecal colitorm 

cfu/IOOml 

1000 


2) Emission standard value 


The emission standard value is shown in the table 3.4-2. 

Table 3.4-2Table of Wastewater and Sanitary Discharges standard values 


Parameter 

Unit 

Guideline Value 

5-day Biochemical oxygen demand 

mg/L 

50 

Ammonia 

mg/L 

10 

Arsenic 

mg/L 

0.1 

Cadmium 

mg/L 

0.1 

Chemical oxygen demand 

mg/L 

250 

Copper 

mg/L 

0.5 

Iron 

mg/L 

3.5 

Lead 

mg/L 

0.1 

Mercury 

mg/L 

0.01 

Oil and grease 

mg/L 

10 

eh 

S.U.a 

6-9 

Sulphide 

mg/L 

1 

Total coliform bacteria 

100 ml 

400 

Total suspended solids 

mg/L 

50 

Zinc 

mg/L 

2 
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4 Project description and Alternative Selection 

4.1 Overv iew of River Basin 

Ngaw C hang Hka River is a first-class tributary on the left bank of midstream of Nmai Hk a 
River and is located on the northern plateau of Myanmar. Except the reach of th c 
China-Myanmar boundary river, all the other reaches of the main stream of Ngaw C hang Hk a 
River are located in the Kachin State of Myanmar. Originating from the place near the Jiaedu 
Pass of Gaoligong Mountain, the river typically has an U-shaped river course, Its upstream 
flows from northeast to southwest, the midstream from east to west and thc downstream from 
south to north. It flows into Nmai Hka at about 1.5km at the downstream of Mijiao. Ngaw 
Chang Hka River has the river head elevation of about 3900 m a.s.l., and the confluence 
elevation of about 342.5 m a.s.l. into the Nmai Hka River, with a natural drop of 3557.5 m, a 
total main stream length of about 144.6 km, and an average slope of 24.6%o. 

Ngaw Chang Hka River Basin has a plentiful river system, with a basin area of about 2507 
knr. Its relatively large tributaries include Mo Ku Chaung River, Mung lang Hka River, Chai 
maw Hka River, Lawng maw Hka River and so on. 

The reaches to be developed are the downstream part of the China-Myanmar boundary river. 
Generally, the terrain in the area is high in east and north but low in west and south. The 
elevations of most mountain peaks in the middle and east are higher than 3,000 m a.s.l. The 
Yhi mo Beng mountain peak has the highest elevation of 4,075 m a.s.l. The planning river 
reache has an elevation of 1510-640m a.s.l. at the valley bottom, and an elevation of about 
342.5 m a.s.l. at its confluence into the Nmai Hka River. The landform characteristics in the 
area are dominated by erosion and denudation, with medium-high mountains. Main 
mountains and rivers are controlled by geological structures in NNE direction. Both banks of 
the river course have developed gullies, with relatively poor landform integrity. The river 
course has a large slope and narrow surface. Alluvial and diluvial constructional ten-aces only 
develop in some river reaches. 

4.2 Overview of River Hydropower Development Plan 

According to The Report on Key Points of Hydropower Planning for Ngaw Chang Hka Rot' 
and latest agreement between Myanmar government and YPIC, a four-cascade(includmg 
Gawlan, Hkankawn, Tongxingqiao, and Lawndin) development scheme for the planning nui 
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reaches will put into practice, with a planned total installed capacity of 1,200MW. The 
geographic position of the cascades is shown in attached map I helow. 

4.3 Geographical Location of Tongxinqiao HPP 

Tonexinqiao HPP is the 3rd-cascade in the planned cascades for the Ngaw Chang Hka River. 

The dam site is located at about 320m downstream of the confluence between the Pailai River 
and the Ngaw Chang Hka River, which is 56km away from the Banwa port. The main access 
route is planned as follows: Kunming - Anning - Chuxiong - Dali - Lancang River Bridge ~ 
Baoshai 

Kunming to longxmqiao dam site is about /8 /km. the sketch map ot access roads is shown in 
attached map 2. 

4.4 Necessity for Project Construction 

Construction of Tongxinqiao HPP, with advantage indicators of technical-economic, is in 
conformity with the energy policy of Myanmar. It will play an important role in satisfying the 
increasing local electricity demand, accelerating the economic development of Myanmar, 
improving the living standard of local people, creating comprehensive benefits of 
environmental-protection, and energy-saving and emission reduction. 

4.5 Comparison and Selection of the alternatives 

At the feasibility study stage of the project, we conducted extensive comparison and selection 
of engineering schemes, including the comparison and selection of dam site and powerhouse 
site. 


4.5.1 Dam Site alternative 

According to the topographic-geologic conditions and water resources of the planned river 
reach, two alternative dam sites, as well as its representative project layout schemes, were 
proposed in same depth for comprehensive comparison in the previous stage . I he upper dam 
site was finally recommended as a result of the comparison, and also in combination with the 
experts’ consulting opinions. 

(1) Complex layout scheme for the upper and lower dam sites 

The river channel of the upper dam site is simply straight, and the representative dam-type is 
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concrete gravity dam, with flood releasing structures centralized at the riverbed dam blocks 
and power intake at the R/B dam section. The complex project layout is consists of following 
main structures: concrete gravity dam, overflowing dam, L/B and R/B bottom releasing 
orifices, dam-type intake, headrace tunnel, surge shaft, penstock and ground powerhouse. 

The river course of the lower dam site is relatively narrow and turns from east to west, its 
representative complex layout is constituted as following structures: concrete facing rockflll 
dam, L/B spillway, R/B flood releasing tunnel, R/B power intake, headrace tunnel, surge shaft, 
penstock and ground powerhouse. 

(2) Main conclusion of comparison 

1) Topographic condition 

The water surface width of the upper dam site during the low-water season is about 20m, 
while that of the lower dam site is about 47m; the water surface elevation of the lower dam 
site is about 60m lower than that of the upper dam site; At the same FSL of El. 1,075m, the 
water surface width of the upper dam site is about 120m, and that of the lower dam site is 
about 300m, the resulting dam height and quantity of lower dam site is much more large than 
the upper dam site. Accordingly, the upper dam site is better than the lower dam site from the 
perspective of topography. 

2) Engineering Geologic Conditions 

Engineering geologic conditions of both the upper and the lower dam sites are relatively good 
for building lOOm-high dams. Comparatively speaking, the engineering geologic condition of 
the lower dam site is more complicated with following problems: slope stability of dam 
abutment, surrounding rock stability of tunnel inlet section and relatively large anti-seepage 
treatment quantity of dam foundation. Therefore, from the geologic perspective, geologic 
problems of the upper dam site are relatively simple and easy to handle. 

3) Complex layout and construction conditions 

The complex layout of both the upper and the lower dam sites are feasible with no any 
technical difficulty. The maximum dam height of concrete gravity dam adopted by the upper 
dam site is 63m, and the dam crest length is 173m, while the maximum dam height of the 
CFRD on the lower dam site is 124m and the dam crest length is 330 m, the dam size of the 
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— -- " ! ^lativelv smaller than the lower dam site; However, the length of the 

dam site is rei»u» v j 

U W . f i nwer dam site is about 7.5km, which is 2.1km shorter than that of the 

headrace tunnel for towc 

upper dam site. 

a m cites are basically identical and have no obvious difference in the following 
Both the two dam . , 

0 f construction diversion, planning of material sources, construction of princip 

works construction transportation, master construction layout and master construction 
programme. 

Thus in terms of complex layout and construction conditions, the upper dam site is superior to 
the lower dam site obviously. 

4) Energy indicators 

Because of more storage capachy and shore* headrace nmnel. the guaranteed ontput^nd 
perennial average eneigy preducii.ity of the lower dam-site conld be increased b, 1.2 

— , 2 million kWh respeclively in comparison with thal of .he npper dam-sne. 

5) Environment impact 

Alihough neither of the damsites involves environment sensiiiv. objecis such as conserved 
, rests^.f Myanmar bn, bod, die resereoi, submerging and land ocenpati.n of the lower dam 
- - - upper dam she. Cnn.iderlug Its latge se.le of dam. meptmec. 

layout of the lower dam site has much more tmpacts and d.smrbance on. c en 

Therefore, with the technology, economy and jvtrenmm.^^ ^ ^ 

dam sites took into consideration, the upper 
site for Tongxinqiao HPP 

4.5.2 Powerhouse Site alternative 

.. t . nc nf thc Dlanned river reach, the preliminary 
Based on the topographic and geologic con ' 1 . , 40 y/3 G f Ve Lat 

powerhouse sheared as .he lower powerhonse she below, IS abun, .t dm 

Village, with a river length of about 14.7km away horn the scltc 

addition, the nppe, powerhouse she. whieh is ahoul 2,km US of - — 

site, had been proposed for comparison during the feasibility study s g 

me of investigation and analysis work had been 
Based on the selected dam site, amounts 
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compare the upper and the lower powerhouse sites, main conclusions had been 
achieved as follows. 

C omplex Layout of the upper and lower powerhouse sites 

The lower powerhouse site is characterized with a gently terrain slope and a relatively thicker 

overburden. In contrast, the upper powerhouse site is topographically steeper and with thinner 
overburden. 

Based on the selected dam site and concrete gravity dam, the complex layout pattern is 
basically identical for the two alternative powerhouse sites. 

2 1 Main conclusion of comparison 

1) Topographic Conditions 

Both two powerhouse sites have the topographic conditions for arrangement of ground 
powerhouse. 

2 1 Engineering Geologic Conditions 

Without influence of Grade I geological structure (Fault F2) and relatively large gullies, the 
engineering geologic conditions of the upper powerhouse site are better than those of the 
lower powerhouse site. However, both the alternative sites can meet the requirements for 
building powerhouse and relevant structures. 

3 Complex layout and construction conditions 

The complex layout of both the comparison powerhouse sites are feasible in technique. 
Relatively speaking, the headrace tunnel of the upper powerhouse site is about 1.4km shorter 
than the lower powerhouse site, while the penstock is about 400m shorter. Moreover, the 
construction conditions for the two powerhouse sites have no obvious difference. So from the 
perspective of complex layout and construction conditions, the upper powerhouse site is 
superior to the lower powerhouse site. 

4 ) Energy indicators 


With a less utilization waterhead of 29m, the installed capacity and guaranteed output for the 
upper powerhouse site is less than those for the lower powerhouse site relatively. 
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5 , static economic indicators 

Accordingly, the economy index tor the lower powerhouse site is much better than that for the 

upper powerhouse site. 

6) Comparison of environmental impacts 

With no restrictive elements in the area, the environmental features for the two comparison 
sites are almost the same. However, in view of shorter headrace tunnel and less excavation, 
the upper powerhouse site has less environmental impacts than the lower site. 

Comprehensively took the above aspects into consideration, the lower powerhouse site is 
recommended as the selected powerhouse site of Tongxinqiao HPP. 

4.6 Description of the selected alternatives 

4.6.1 Development task of the Project 

The development of the Tongxinqiao HPP is under the natural conditions that both banks at 
the river reaches are dominated by mountains and canyons, the river slope is high and the 
flow regime is disordered, where it is impossible to develop navigation business and there are 
on requirements on development of navigation business. Residents are scattered at both 
banks at the river reaches. Cultivated land is in a relatively small area on both banks. 
Domestic water and water for irrigation are mainly sourced from abundant local mountain 
spring. As for the Tongxinqiao HPP, there are no requirements on water supply and irrigation. 
Besides, restricted by the topographic conditions for construction of reservoir, the reservoir ot 
the Tongxinqiao HPP has a relatively small effective storage, and the reservoir has no function 
of flood control. 

To sum up, the task of Tongxinqiao HPP is power generation. 

4.6.2 Project Scale 

The total reservoir storage of this HPP is 552 xl()V and the installed capacity is 340MW. 
This HPP is a class IJ large (2) project. The main structures (concrete gravity dam, 
releasing and sand flushing structures, and headrace and power generation structure.) 
grade 2; the downstream energy dissipation and protection works and the secondary 
are of grade 3; the temporary structures are of grade 4. 
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Table 4.6-i Main Engineering Characteristics ofTo„g*i„qi,„ Hydropower Project 


S/N 

I 

Name - 

Hydrology ~ 

Unit 

Q‘y 

riUjeCt 

Remarks 

1 

2 

Drainage area -- 

km 2 

1,743 

- 

3 

4 

-g^I 2 lggical systemTitiTi^H~~ - 

[Annual mean runotl - 

year 

ioV - 

49 

4.26 

"—“H 


‘vv-piLsuiiaiive flow 

Average annual flow 

Design flood discharge (Pi%) 

nr|/s 

m 3 /s 

T~i - - 

135" 

2,300 

--J 

- 

c 

—;---—* JVliq| feC V r u. r/o) 

(P=l%) fl00d d ' SCharge of P lan < building 

^ischarge of downstream energy 
d ' SS 'P at ‘ on and anti-scour facilities 

m>) 

C obstruction diversion discharge (P - 5%) 

m/s 

m 3 /s 

m 3 /s 

m 3 /s 

3,090 

2,460 

2,060 

1,740 

- 1 



Sediment 

Annual mean sediment discharge of 

suspended load 

10’t 

872 



Annual mean sediment discharge of bed 

load 

10 3 t 

131 


II 

Annual mean sediment concentration 

P AcprvAir 

kg/m 3 

0.205 


1 

ivwSvi VUII 

Reservoir water level 





Checked flood level (P-0.01%) 

m 

1076.19 



Design flood level (P=Q.l 0/ o) 

m 

1071.84 



Normal water storage level 

m 

1075 



Dead water level 

m 

1060 


2 

Reservoir area at normal water storage 

level 

km 2 

0.32 


3 

Length of back water 

km 

2.65 


4 

Storage capacity of reservoir 





Storage capacity at normal water storage 
level 

10 V 

5.14 



Regulation storage capacity 

10'W 

3.51 



Dead storage capacity 

io 6 m 3 

1.63 


5 

Coefficient of storage capacity 

% 

8.2 


6 

Regulatory performance 

Daily regulation 


7 

Utilization coefficient of water flow 

% 

65.85 


III 

Leakage flow and corresponding 

downstream level 




1 

Maximum leakage flow at design flood 

level 

m 3 /s 

2,300 



Corresponding downstream level 

m 

1045.69 


2 

Maximum leakage flow at Checked Hood 

level 

m 3 /s 

3,090 



Corresponding downstream level 

m 

1048.05 
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~i -- -— 

Unit 

Qiy 

Remarks 

Tn~ 

Name ___— -- 

_r 7TT ...< nf nroiect benefit 




dsh 

I ndKy* - ——-- 

p n w r p^neration benefit_- 

MW 

340 

— 

_ 

installed capacity____ 

- Guaranteed output- 

MW 

50.73 

- 1 

- — 

Annual mean generating capat-ity^- 

GW*h 

1.695 


V 

Annual operation hours of installed 
capacity 

h 

4986 


Land requisition tor construction and 
migrants resettlement 





Inundated farmland 

ha 

0.23 


y 

Inundated woodland 

ha 

16.64 


3 

Relocated population 

Person 

222 


4 

Houses demolished 

m z 

1,240 


VI 

Main structures and equipment 




~\ 

Water retaining structures 


• 



Tvpe 

Concrete gravity dam 


- 

Foundation features 

Granite 


_ 

Basic seismic intensity /fortification 

intensity 

degree 

VIII/VIII 


Elevation of dam crest 

m 

1078.00 



Maximum dam height 

m 

63.0 



Length of dam crest 

m 

173 


fr - 

Discharge structures 




til) 

Crest overflowing orifices 




— 

Type 


WES 

curve practical weir 


r- 

Elevation of weir crest 

m 

1065.00 


— 

Number of holes-size (width^height) 

m 

3-7x10 



Method of energy dissipation 

Underset energy dissipation 



Type, size and quantity of work gate 

3-7X10 



Type, quantity and capacity of headstock 
gear 

1 portal crane, 

3 hydraulic headstock gears 



Design flood discharge 

nr/s 

713 


(2) 

Left bottom discharge and flushing 
honfice 





Sill elevation 

m 

1041.00 



Number of holes-size (width 'height) 

m 

1-5x8 



Method of energy dissipation 

Trajectory bucket type energy 
dissipation 



Type, size and quantity of work gate 

1-5x8 


_ 

Type, quantity and capacity- of headstock 
gear 

1 stationary winches,2000/500 kN 


' 

Design discharge flow 

m 3 /s 

757 


J 

Checked flood discharge 

m 3 /s 

816 


r 

Right bottom discharge and flushing 
orifice 




L J 

Sill elevation 

m 

1036.00 



Number of holes-size (width * height) 

m 

1-5x8 


i 

1 - 

Method of energy dissipation 

Trajectory bucket type energy 
dissipation 



Type, size and quantity of work gate 

1-5x8 


--J 

l>pe, quantity and capacity of headstock 

gear 

1 stationary winches,2000/500 kN 


L i 

Design flood discharge 

"in’/s [757 
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S/N 


ILL 


I2L 


Name 


Diversi on gcneraTi^ r^mcturci 
jjgsign diversion dischnrtn- 


Power intake 


lx?* 


Foundation features 


Sill elevation 


Type, size and quantity of work uatc 


Type, quantity and capacity of headstock 

gear 


Conduit tunnel 


Type 


Lithology of country rock 


Length 


Tunnel diameter 


Lining type 


Design water head 
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mVs 


Qty. 

816 


154 


Bank-tower type 


Granite 


1046.00 


1 - 7.5 "8 


1 stationary winch, 

1 stationary cleaning machine 


Remarks 


Circular pressure tunnel 


Granite 


9,600 


7.5 


Reinforced concrete lining 


260 




Surge shaft 


Type 


Restricted orifice-upper-chamber 
type surge shaft 


- 


Lithology of country' rock 


Granite 


Shaft diameter 


16 


Type, size and quantity of emergency fast 

gate 


1-5.8 *5.8 


Type, quantity and capacity of headstock 


hydraulic headstock gear 


ilL 


penstock 


T yE e 


Deeply buried penstock 


Number of pieces 


Length of main pipe 


980 


Inner diameter of main pipe 


5.8 


Max. head 


350 


Powerhouse 


Type 


Bankside type 


Foundation features 


Dimension of main pow erhouse 


68*19*47 


Length* Width *Height 


Installation super elevation of water 

turbine 


774 


11L 


Switch station 


Type 


Ground GIS sw itch station 


Dimension of G1S building 


Area (length ■ width number of floors) 


m_ 

nr/floor 


Main electromechanical 


68*15*33.7 


1020 


Length* Width* Height 


Water turbine 




Set 


Model 


JL 


HL100-LM15 


Rated output 


MW 


ijitanraa 


Suction height 


173.5 


>50 


■ 6.1 


Max. head 


292 


Min. head 


257 


Rated head 


260 


Unit rated How 


nr/s 


72.9 


SSL 


Generator 
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PcTni t 

Jamc ------ 

Jmt ( 

3ty. 'l 

Remarks 


lrv 

Set ; 

l 


' 

ill: - < 

Model —-- 

5F170-24/7400 


— 

__———-—: 

jntfd capacity 

MW 

194.3 


>nwer factor- 

1 

3.875 


' 

?nted voltage J 

kV 

15.75 



Construction 




r_ 

Main works volume 




Ifien cut of earth and stone works 

10 V 

1207 



Tunneling of stonew ork 

io V 

664 



Concrete and reinforced concrete 

ioV 

376.7 

i 

—- 

Shotcrete 

ioW 

30.4 


— 

Reinforcement bar 

io’t 

20.07 

_ 


Steel 

To T t 

10 3 m 

11.192 

45.8 

--- 

-- 

Consolidation grouting 

Backfill grouting 

ioW 

100.8 



Main building materials 



_ 

L 

Wood 

ioW 

5.26 

-■- 


Cement 

10>t 

135.73 


3 

Necessary labor 



--- 


Total man-day 

10 3 man-day 

1462.7 

— 


Number of persons of annual mean period 

Person 

1,585 


A 

Temporary construction house 

m 2 

41400 

_ 

n 

5 

Power for construction and supply 

LU/ 

Diesel generating, 
Pianma power 

supply 

3120 


f. 

Power supply 

Other power equipment 

External transportation 

K W 

kW 

250 

Diesel generating 

station 

0 

7 

8 

Construction diversion 

Type 

Section type_ 

Size_____ 

Construction period___ 

Preparation period_ 

Operation period of the first generator set 

Total construction period 

Month 

Month 

Month 

River diversion 

tunnel 

City-gate-shaped 

8*10 

6 

41 

51 



4.6.3 Project Layout and Main Structures 

According to the Feasibility Study Report, the selected project layout of Tones,uqi.o HPP is 
mainly composed with following three parts The general plan, layout of the project» *»«" 


in Attached map 3. 
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T 

4.6.3.1 Header project 

The header project is consists of the water retaining structure and the water r -|. 
structures. 

On the basis of topographic and geological conditions of the damsite. concrete «rav> 

& “Viiy 

was adopted as the water retaining structure, with a total length of I73 m and a mjM[( 
height of 63m. The elevation of dam crest is 1078m. The basic profile of the dam bod- 
triangular and the downstream dam slope is 1:0.7. 

Crest overflowing orifices on the river bed are the main flood releasing structure of the 
project. There are 3 crest overflowing orifices with the dimension of 7m* 10m (ty^H) and the 
weir crest is at EL. 1065.00m. A bulkhead gate and a radial service gate are installed on the 
weir. 


Besides, two bottom discharge and flushing orifices are arranged on both sides of the 
overflowing dam blocks, with the bottom elevation of 1041.00m and radial work gate size of 
5m X 8m. The relevant maps are shown in attached maps. The environmental status can be 
seen in photo below. 

Attached map 4 shows the Plane Layout of the Gravity Dam. 

Attached map 5 shows the Upstream Elevation of the Gravity Dam. 


Attached map 6 shows the Cross Section of the Crest Overflowing Damblock. 
Attached map 7 shows the Cross Section of the Bottom Flushing Damblock. 


4.6.3.2 Headrace tunnel 

( 1 ) The composition 

. . , foml and geographic conditions and general project layout, the headrace 

“ -tT— Mr - - - - - — ~ - 

tunnel surge shaft and steel penstock. 

bottom elevation of 1046.00m. the water intake of the headrace tunnel » 
Determined - a»m hloe, four trash meks and one huikhc.dk* 

arranged withm * ** ^ ^ The onflce d ,mansion of trash rack is 1* -!«• 

for accident are se mo . n , enancc gale is 7.5m«8.0m. 

(WxH)and that ot accio 
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Xlic water supply mode of one tunnel for two generator sets is employed in consideration of 
economic. The diversion discharge of the tunnel is 154m 3 /s. The conduit tunnel is about 
9 , 600 m long, with a internal diameter of 7.5m. With the bottom elevation of 1006.00m, the 
surge shaft is close to the power house. The determined inner diameter of the shaft is 
13.0m. The embedded steel penstock shall be employed for the penstock. And the total length 
of the main pipe is 980m, with a relatively small internal diameter of 5.8m. 

(2) the simple environmental status around the headrace tunnel area 

The tunnel is buried underground. It is totally 9600 meters long. It will be built from the adit 
separately. There are 6 adits, which can be constructed at the same time. 

It was the mountain rugged topography in this area. The vegetation is well. Considering are 
no people living in this area, the atmosphere and acoustic environment is good, which the 
construction impacts will be weak in this area. In other side, the construction is conducted 
underground, w'hich just through the adits and external road to affect the environment. 
According to the survey, the landuse type in this area is mainly wood land. The status in this 
area can be seen in the photo below. 
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The . .. PI '°” J 1 hC ■'Wind the headrace .unnol 

33 Power generation system 

Powerhouse, CIS swirch ZZTl^ ° f r«nd 

shown in Attached map 9 and Attached map 10 ' ^ SCCt, ° n ° f P ° Werh ° Use 15 

-- 

Zirr^rT.r'e^r trr powert,oos ‘ The 

Auxiliary powerhouse shall he ™n e ed^ 

main powerhouse. 1 

Elevarior, ofrhe opera,i„ g plarform of,he rai, ware, g„. , s 791.00m. One bulkhead gare shall 

be se, for each ge„c,a,,„„ ser. while one plane slide g„e shall be se, for rbe common usage ,,, 
the two generation sets. b 

The borrom elevarion of rhe ,a,l ware, pipe is 761.70m. lower rhap rhe river bed The mil 
ware, channel shall be cons,raced „> lead rhe rail ware, imo rhe river course smoothly. 
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4 6.4 Construction Planning 
4 b 4 | General Construction Layout 

According to the characteristics of topography and general layout of hydraulic structures, the 
project general construction layout can be divided into dam, headrace system, and 
powerhouse construction areas, based on the construction requirements, shown as in Attached 
map 11 

According to the material source planning, the concrete coarse aggregate will be processed 
b> useful excavated materials of headrace tunnel, while fine aggregate made from stone 
quarry on the mountain behind Nanmu street. In consideration of haul distance and 
construction convenience, 3 artificial aggregate systems and 2 concrete mixing systems are 
arranged close to the dam and powerhouse construction areas. 

Meanwhile, 2 stockpile&spoil disposal areas and 2 spoil disposal areas are arranged in the 
project area, based on the excavation location and material planning. 

In addition, total of 6 construction adits are arranged for the headrace tunnel and steel 
penstock to guarantee its construction schedule. 

4.6.4.2 Quarry 

The material souce utilization of Tongxinqiao HPP. is planned in accordance with the prior 
principle of fully use the excavation material, so as to maximum reduce the environment 
impacts and disturbance. However, as a supplementation, stone quarries of Tongxinqiao and 
Nanmu Street have been selected at the same time for the construction. 

Tongxinqiao quarry is about 1 .Okm downstream away from the dam site. The stone material is 
medium-coarse granite, with a estimated available reserve of 200*10 m . 

Nanmu River quarry is approximately 2.4km from the plant site in terms of straight line 
distance. The stone material is marble, with a estimated available reserve is 300 x 10 m . 

In consideration of loss during quarrying, transportation and processing, the planned total 
quarrying volume for the project is about 45 x l0 4 m\ including 37* 10 m usable and N 10 m 
stripping. 

The planning stone quarrying process is briefed as follows: firstly to strip the useless I y 
highly weathering rock, then quarrying the useful layer in layers and be'iicl 
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combination method of side wall presplitting, deep hole bench blasting. The stone mater 
are collected by bulldozers, loaded by 3.0m' loader and transported by 15t dump truck to^ 
aggregate processing system. 

According to the field investigation the land cover is thin forest and shrub vegetation in both, 
quarries. I he photos below are about the two quarries of the projects, where the surroundir 
environmental conditions can be depicted as below: 

1) The topography is steep around the quarry. 

2) 1 here is no thick vegetation on the quarry. 

3) C onsidering there is no big industry around this area, it is good quality both to the air and 
acoustic environment. 

4) 1 here is no more villages near the quarries except a house near the tongxinqiao quarry 



The Nan mu street quarry The Tongxinqiao Quarry 

4.6.4.3 Aggregate processing system 

Three aggregate processing systems are set up to supply all the concrete coarse and fine 
aggregate, according to the general construction layout planning. 

The coarse aggregate processing system for the head complex is located close to the stockpile 
and spoil disposal yard 2, for preparation of coarse concrete aggregate for the diversion works, 
dam works, intake works and partial headrace tunnel works, with a coarse crushing capacity 
of 160t/h and finished capacity of coarse aggregate of 120t/h. 

The coarse aggregate processing system for the powerhouse is located close to the permanent 
bridge of the powerhouse, for preparation of coarse concrete aggregate for the powerhouse- 
works. surge shaft works, steel penstock works and parttal headrace tunnel works, with a 
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- crushing capacity of lOOt/h and finished capacity of coarse aggregate of 80t/h. 

coarse c 

The fine aggregate processing system is located close to the quarry of Nanmu River, for 
preparation of fine concrete aggregate for the whole project, with a coarse crushing capacity 
of I20t/h and capacity for finished products of lOOt/h. 

4 6 . 4.4 Concrete Production System 

Two concrete production systems are set for the head complex and powerhouse. Three simple 
concrete mixing stations are set at the adits 1, 2 and 3 of the headrace tunnel. 

The head complex concrete production system is located at the right bank of the construction 
bridge, for the diversion works, dam works, intake works and partial headrace tunnel works. 
The normal temperature concrete production capacity of the system is 90m 3 /h, and the 
pre-cooled concrete production capacity is 60mVh (outlet temperature of 14 C ). One 
HZ120-2F3000 concrete batching plant is provided, with other primary facilities such as 
air-cooling, ice-making and water-cooling. 

The powerhouse concrete production system is located close to the permanent bridge of the 
powerhouse at the right bank, adjacent to the powerhouse coarse aggregate processing system, 
for production of concrete for the powerhouse works, surge shaft works, steel penstock works 
and partial headrace tunnel works, with a design production capacity of 55m 3 /h, and equipped 
with one HZ75-2F1500 concrete batching plant. 

The headrace tunnel concrete batching plants are located respectively at the adits 1, 2 and 3 of 
the headrace tunnel, each has a design production capacity of 9m 3 /h and a JZ350 concrete 
mixers. 

4.6.4.5 Water Supply System 

The construction water is supplied from the Ngaw Chang Hka River, and each water supply 
system will be set in the vicinity of dam and powerhouse, with a total water supply capacity 
of 9O0m 3 /h. 

Besides, in order to meet the water quality requirements for different users, all the water 
supply systems are equipped with the corresponding purification devices. 

4.6.4.6 Stockpile and Spoil Disposal Yards 

The tour stockpile and spoil disposal yards are planned with a total capacity of 234.26 10 m 
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pacted). Except a part of rock material excavated from structures will be utilized as 
Crete coarse aggregate by processing, the other excavated materials will be disposed as 
waste, and the total waste volume is estimated about 181.89* 10 4 m 3 (un-compacted). 

4.6.4.7 Construction Diversion 

for the head complex construction, the low water period cofferdam and tunnel diversion 
mode is recommended. 

In the first dry season after river closure, the river will retained with the upstream and 
downstream earth-rock cofferdams and discharged through the diversion tunnel. And then 
before the first flood season, the upstream and downstream cofferdams are removed to release 
water through the preseted dam gap. In the second dry season, the upstream and downstream 
cofferdams will be rebuilt again for water-retaining, then removed before the second flood 
season, by the time, the river will be retained by the temporary dam section and discharged 
through the diversion tunnel and bottom flushing orifices. 

4.6.4.8 Impounding Plan 

According to the overall construction schedule and diversion plan, the diversion tunnel will be 
plugged by gate for impounding during the first ten-day period of May in the 5th year. 
According to calculation, it will take 13.4 hours for the reservoir to impound up to the dead 
water level of 1060.00 m a.s.l. 


4.6.4.9 Worker’s Accommodation Plan 

The accommodation is arranged in the construction and owner’s camp for all the personnel 
participating the construction and operation. The overview of the plan is that the living 
quarters are 3 4-floor’s buildings in Owner’s camp and the potable house for the construction 
camp, which is planned for 2 people a room. While there will be a mess hall in every camp 
at least, which it can provide the repast for all workers. 

4.6.4.10 General Schedule 

(1) Construction phase 


Divided into * period for pretax works. projcct 

construction of ■ works and period f or eonrpietion, the tota, construction period of 

HP,> *■ 5 ' m0 "' hS '“ ““ ^ *** -W - * -L. the 

or construction of main works is41 m„„, hs , nd , he ^ for ^ 
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t hc construction period of the first generate unit is 47 months. 

( ->) operation phase and decommissioning 

yhc developer will operate the Project for nearly 40 years, which is decided by the JV 
agreement. As to when to decommission, it depends on the Myanmar government. After 
,| 0S j n g stage. The dam, powerhouse and other unuseful facilities will be dismantled, and the 
land will be recovered, which it will be requirements to carry out new El A studies. 

4 6.5 Land Acquisition and Resettlement Planning 

4.6.5.1 Indexes 

Based on the investigation results during the feasibility study stage, the construction land of 
Tonexmqiao HPP is 4.58 km 2 , in which the land area is 4.45 km 2 , and the water area is 
0 13km 2 . The agricultural land is 411.80 hm 2 , including the farmland of 90.67hm\ garden of 
9.48hm 2 and forest of 311.65hm 2 , construction land is 13.23hm 2 , Sand beach and water area 
33.07 hm 2 . There is a village residential area within the scope of construction land, with a 
population of 222 persons and building area of 3180m 2 . Simple roads involved are 18.02km, 
with a length of 55nfs bridge. 

According to the laws and regulations of Myanmar government and MOA, it is MOEP's 
responsibility to get the approval document of the landuse after JV Company has been 
established. 

(1) Indexes in kind of reservoir inundation impact zone 

The land for reservoir inundation zone of Tongxinqiao HPP is 0.306km , in which the land 
area is 0.182km 2 , and the water area is 0.124km . The agricultural land occupied is 16.87hm , 
including the farmland of 0.23hm 2 and forest of 16.64hni 2 ; the unutilized land is 13.76hm . 
No village residential areas, population, buildings and special works involved in the reservoir 
inundation. 

(2) Indexes in kind of hydro-project construction area 

The total land area of hydraulic structure construction zone is 3.565km . The agricultural land 
occupied is 323.96hm 2 , including the farmland of 17.9hm 2 , garden of 9.48hm 2 and forest of 
296.58hnr. There is a village residential area within the scope of land, with a population ot 
216persons. The building area is about 1,840m 2 ; the simple roads involved are 18.02km and a 
lc 'ngth °f 55m’s bridge is involved. 
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**•6.5.2 Resettlement Planning 

The resettlement plan includes the livelihood restoration part and preliminary relocation , lri( | 
construction plan of the residential area. 

(1) Livelihood restoration 

For the residents with the land (such as farmland) affected by the construction, the land 
transformation and development cost shall be charged according to the standard of the 
equivalent land resources to the occupied land, for land reclamation and development of 
farmland and gardens conducted nearby, and the farmland lost due to construction shall be 
supplemented to restore the main means of livelihood, lor the project-affected people without 
land resource originally, the personal property shall be compensated reasonably for finding 
their own means of livelihood. 

(2) Relocation and construction of residential area 

The project-affected people will lose their personal properties due to construction, such as 
houses. It shall be compensated at one time according to the replacement cost of the personal 
properties and homestead, and with other relevant subsidies, and the project-affected people 
shall move and re-build houses at the resettlement site. 

The resettlement population for the base year (2010) of longxinqiao HPP is 208 (all arc 
within the construction zone of the hydraulic structures), and deduced resettlement population 
for the design level year (2013) is 216. 

(3) Reservoir Bottom Clearing 

The scope of reservoir bottom cleaning is determined based on the scope of reservoir 
inundation treatment, objects of clearing, reservoir operation mode and the comprehensive 
utilization requirements of the reservoir. The general range of clearing is the reservoir 
inundation zone below 1,075m. 

4.6.6 Main construction material and others 

1 1) Many local material will be get from the quarry, soil yard, the tunnel and other projects 
excavation and so on. 

(2) Major external supplies of the Project are cement, admixture, steel, fuel, etc., which shall 
mainly be transported from various manufacturers to the power station via highway. 
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— Joined transportation mode of railway and highway shall be adopted for major and 

, () f the Project which are considered to be supplied from C hina. Major and 

heavy artic . 

rticles shall be transported from the manufacturer to Dali transfer station via railway, 

bC ( hich the mileage of Kunming-Dali is 379km, and then highway transportation from Dali 

° powef sta tjon shall be adopted (it shall pass on the original Grade III and IV provincial 

'id county highway in China, with total mileage of 446km). Bridges and culverts along 

sneril highway sections in China shall be strengthened so as to meet the transportation 

requirements for major and heavy articles of the Project. 


The external transportation of Tongxinqiao Hydropower Project in Myanmar is simple 
highway, in order to meet the transportation requirements of materials and major and heavy 
articles for the power station, the simple highway from Myanmar to Tongxinqiao powerhouse 
site, of which in Myanmar part (including bridge and culvert) shall be reconstructed and 
expanded in accordance with Hydropower Engineering Grade III highway standard in China. 
Reconstruction/expansion mileage of external transportation is 60km. It is clay bound 
macadam, with pavement width being 6.5m and subgrade width being 7.5m. 

Timber is considered to be supplied by the local organization. Except that, steel products, 
initiating explosive materials and oil shall be supplied from China. The products of Kunming 
iron and Steel Group Co. Ltd can be considered for the steel products, initiating explosive 
materials can be supplied by the local departments and oil can be supplied from Tengchong. 
The explosive will be stored and used with special requirement, meeting the safety and 

environmental demand. 


The annual and total used amount of materials is shown in the table 4.6-- 


Table 4.6-2 Main construction Materials supply indexes in each ycai 


Items 

Unit 

The annual amount 


Total 

1 * year 

2 nd year 

3 rd year 

4 th year 

5 th year 

Cement 

t 

29353 

40850 

3710 

123590 

26860 

224363 

Steel 

t 

3000 

6780 

17470 

22360 

4190 

53800 

Wood 

m 

284 

524 

274 

3307 

1535 

5942 

Explosive 

t 

300 

448 

758 

424 

35 

1965 

Fuel 

t 

910 

1100 

2710 

1210 

710 

6640 


13) Construction machines 
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The worker in construction phase on average is 1450. It is 19?0 
worker team is constituted by international and domestic workers, 
is shown in table 4.6-4, 4.6-5. 

Table 4.6-4 Proposed composition list in construction phase 


workers in rush hour. The 

The composition of worker 


No. 

Category 

Chinese 

Myanmar 

Remarks 

1 

experts 

60 

30 


2 

Construction manager 

150 

50 

_ 

3 

Electromechanical equipment and 
installment 

65 

25 

Advanced skilled worker : 100°* 

Chinese 

Skilled worker: 70% Chinese • 30°° 
Myanmar 

Semiskilled worker: 50 % Chinese 
50% Myanmar 

Common worker: 30% Chinese : 70°° 
Myanmar _ 

4 

Metal structure equipment and 
installment 

35 

15 

5 

Civil works 

1045 

375 
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No. 

Category 

Chinese 

Myanmar 

-| 

Remarks 

6 

Other 

75 

25 

- 


Total 

1430 

520 



Table 4.6-5 Proposed worker composition in operation phase 


No. 

Category 

Chinese 

Myanmar 

Remarks 

1 

Manager 

27 

9 


2 

Generator operation 

33 

12 

— 

3 

Hydrological engineer (hydraulic monitoring) 

7 

3 


4 

Water affairs 

4 

2 


5 

communication 

1 

1 


6 

Store clerk= 

3 

1 


7 

Driver 

6 

3 



Total 

81 

31 



(4) Inport duty 


As to the import duty of many kinds of material and big machines for construction, it will be 
decided in the Joint Venture negotiated as cost of the project. According to the foreign 
investment law, it will be duty free in the limited period. 
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> Baseline of the Surrounding Environment 
5.1 I he Study limits 

(1) The range for assessment of water environment is from the reservoir tail of longxinqiao 
HPP to 500m D/S of the powerhouse, including the tributaries flowing into the river reach, 
and the key assessment area is the w'ater reducing reach from the dam site to the powerhouse 
of the HPP. 

(2) The assessment range of atmospheric and acoustic environment is the area wwithin 200m 
extending outward from the construction land acquisition line. 

(3) The assessment range of terrestrial ecosystem is as follows: within the range under the 
first ridge line on both banks between reservoir tail to powerhouse site, and within the range 
of 500m extending outw ard from the construction land acquisition line of the project, and the 
key investigating area is the reservoir submerging area and the construction land occupation 
area. 

(4) The assessment range of aquatic ecosystem is as follows: the entire basin of Ngaw Chang 
Hka River, and the key assessment area is the reservoir area and the D/S water reducing reach 
of the dam site. 

(5) The assessment range of social environment: It is included the construction land 
occupation area of Tongxinqiao HPP, in which includes the reservoir submerging affected area, 
the construction area of the project, access road and power transmission lines; the resettlement 
areas and other potential impact objects of the project. 

(6) The assessment range of geological environment: Reservoir drawdown area, the 
construction land occupation area, and the area affected by fluctuating water level of the river 
reach in Ngaw Chang Hka River. 

(7) The study scope map is shown the fig.5.1-1. 















Figure 5.1-1 The main sduty scope map 
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5.2 Assessment Method 

The methods for EIA of Tongxinqiao HPP mainly include two aspects, i.e. data collection and 
field investigation, which are summarized as follows: 

5.2.1 Data Collection 

The data to be collected for the EIA of the project are as follows: 

(1) First hand field investigation information, such as interview information, informal meeting 
information and community resource chart, as well as various video information, etc. 

(2) Literatures; official statistical data, such as statistical yearbooks of different levels of 
government, and relevant policy-nature documents promulgated, etc.. 

5.2.2 Field Investigation and Environmental Quality Monitoring 

(l) Flora and Vegetation investigation 

The methodology involved in assessing the forest and vegetation cover was to compile maps 
and available literature on the land and water resources of the region and in particular the 
survey area. Based on these maps and literature, the field survey was conducted in February 
2014 to collect primary data concerning tree and vegetation species, density and estimated 
volume per hectare for big tree species with diameter at breast height (DBH) of more than 4 
centimeters. 

The main method used in this survey is similar to that used for the wildlife survey including 
interviews with villagers, especially senior persons who have experience with the types of 

vegetation and non-timber forest products in their vicinity. The villagers were questioned on 
land use as well as lists of vegetation and NTFPs. 


were 


Systematic data was collected from 6 temporary sample plots (20 m x 20 m each) that 

SCI ” ,hC f0n " ° f , “ dra ' •*"" COV "' n e - *» accord,ng ,o land use. 
conditions and fores, types. The sanrpie piots were se, in ,„e dominant area or goodie 

“IT “ W ‘" " T, “- *-dcd - *cir 


S,a,us of the plan, speeres is then assessed according to the 
(1UCN, 2009). 

( 2 ) Wildlife investigation 


current IUCN classification 
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The surveys were conducted to provide baseline information on the distribution of wildlife 
and wildlife habitats to detemiine likely impacts of the project on such fauna and to assess 
how any such impacts might be mitigated through appropriate interventions. 

After a review of available literature, a field survey was conducted in cool-dry (February 2014) 
season to collect primary held data concerning all wildlife species including mammals, 
reptiles, amphibians and birds. 

Within and around the survey areas, wildlife conditions were surveyed and assessed by visual 
inspection and interviews with villagers, as well as from secondary data and information 
gathered from available sources such as persons concerned with wildlife. Additionally, 
wildlife within circular sample plots for forest collection were recorded, such as the animals, 
foot-prints, nests, burrows, hair or feathers, molts, sounds and any other evidence. 

Status of the wildlife species is then assessed according to the current IUCN classification 
(1UCN, 2009). 

(3) Aquatic Biota investigation 


1) Sampling stations 


Cool dry season survey along the River segment was conducted in February 2014 at six 
stations: three located at upstream and three located at downstream. 


Exam,nation of aquaric fauna and flora included distribution of ind.genous fish species and 
their abundance in part.cular areas of the river. Plankton and benthos, wh.ch provide nutnents 

to young fish, were also examined. 


The am, of .he srnvcy was mainly deiemun. .he exis,ence of «.-c » ,h ' ^^ 

resnhs and other rcievan, da„ fhydrohagy. wa.er ,.»«*> were used .o pred.c posadde 
changes in aqualic life after projccl developtnenl and ns effect on peoples 1 


2) Fish sampling 

Fish were collected using sampling seme net with the size of 430 x 160 un wuh 5 mm 
size. At the site, the seme net was equipped with bamboo pole at - 
equal to the height of the net. Haul seine was operated and fished para c o 

taining 10% formalin solution. The 

Fish samples were preserved in a plastic bottle or a jar co ^ na me of collector 

bottle was labeled with information such as date o! sampling. 
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ot collection. The samples were sent to a laboratory for species identification. In th e 

tory, fish sampled from each station were identified by using a magnifier, a dissection 
>scopc and classification guidance books. Their productivity in the river was recorded. 

Plankton sampling 

Plankton sampled from those stations was conducted using plankton net of 70 pm mesh size 
and a --litter beaker. Sampling depth of water was taken at 30 cm below the water surface. 
Samples were preserved in a plastic bottle containing 5% formalin solution. Information such 
as the code of sampling station and date were marked on the bottle. The specimens were sent 
to a laboratory for species identification as well as their density. 

4) Benthic sampling 

Benthic fauna at each station was sampling using an Ekman dredge. The samples were sieved 
by using a 1 mm-mesh sieve. Each specimen was preserved in a separate bottle containing 7% 
formalin solution. Necessary information was labeled on the bottle. They were delivered to a 
laboratory for specie identification and density assessment. 

(4) Water environment investigation 

1) location of the sampling point 

The location in details sees Table 5.2-1 and Figure 5.2-1. 


Table 5.2-1 Sampling Points for Water Quality Survey 


Sampling Point 

Coordinates 

Description of Sampling Point 

NSW-8 

26 ° ri.34"N, 

98°25'30.56"E 

Ngaw Chang Hka River, about 300 m north or upstream of 
proposed Hkam Kawn Dam site 

NSW-9 

25°55'57.08"N , 

98°23'23.6I"E 

Hkain Shan Chaung, a tributary of Ngaw Chang Hka River, 
about 3.7 km south of proposed Tongxingquao Dam site 

NSW-10 

25°57'45.87"N , 

98°22'35.32”E 

Ngaw Chang Hka River, about 200 m west or downstream of 

proposed Tongxingquao Dam site 

NSW-11 

25°59'18.40"N , 

98°18'2.90 M E 

Ngaw Chang Hka River, about 3 km south or downstream of 
proposed Tongxingquao Powerhouse 

NSW-12 

26° 0 , 22.61"N , 

98°17 , 20.00"E 

Nga maw C haung, a tributary of Ngaw Chang Hka River, about 

1 km south of proposed Tongxingquao Powerhouse 

NSW-13 

26° r55.40”N , 
98°16’34.15"E 

Ngaw Chang Hka River, about 2.5 km north downstream of 
proposed Tongxingquao Powerhouse 
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Figure 5.2-1 Location map of the sampling points 


2) Survey method 

Valeport digital water velocity meter and HONDEX digital depth sounder are utilized for 
river flow rate and water depth measurement. Water samples were taken by Alpha horizontal 
water sampler and collected in sterilized sample containers. All sampling was in strict 
accordance with recognized standard procedures. The parameters as pH, temperature, velocity, 
salinity, colour, odor, dissolved oxygen (DO), electrical conductivity (EC), and turbidity were 
measured at each site concurrently with sample collection. Tide condition were also noted. 
All samples were kept in iced boxes and were transported to the laboratory and stored at 
2-4 °C refrigerators. The methods of every parameters is shown in Table 5.2-2. 


Table 5.2-2 Test Methods for water quality 


No 

Item 

In-situ & Lab Analysis method 

1 

pH 

HI7609829-1 Sensor (In-situ) 

2 

ORP 

HI7609829-1 Sensor (In-situ) 

3 

EC 

HI7609829-1 Sensor (In-situ) 

4 

Dissolved oxygen 

HI7609829-2 Sensor (In-situ) 

5 

Total Dissolved Solid 

HI7609829-4 Sensor (In-situ) 

6 

Turbiditv 

HI7609829-4 Sensor (In-situ) 

7 

.— Total Hardness 

AAS - Graphite Furnace Method 

8 

-Bi-carbonate 

AAS - Graphite Furnace Method 

9 

- B| ochemical oxygen 

Direct inoculation method 


j 
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No 

Item 

In-situ & Lab Analysis method 


demand(BODc. f 


10 

Chemical oxygen demand(COD) 

Dichromate method 

11 

Suspended Solids 

Gravimetric method 

12 

Copper 

Hanna HI 83200 Multiparameter Bench Photometer 

13 

Ortho Phosphours 

Molybdenum antimony anti-spectrophotometric 
method 

14 

Sulphate 

Hanna HI 83200 Multiparameter Bench Photometer 

15 

Sulfide 

Hanna HI 83200 Multiparameter Bench Photometer 

16 

Iron 

AAS - Graphite Furnace Method 

17 

Lead 

AAS - Graphite Furnace Method 

18 

Mercurv 

AAS - Graphite Furnace Method 

19 

Arsenic 

Arsenic Test Kit 

20 

Coliform 

AOAC Petrifilm Method 


(5) Atmospheric and Acoustic Environment 
I) location of air quality and noise monitoring 

Noise level monitoring and air quality monitoring were conducted in each of same location 
he detail of the locations are described in in Table 5.2-3 and Figure 5.2-2. 


Sampling 

Table 5.2- 

3 Location of air quality monitoring station 

Point 

Coordinates 

S7' IT' k i noo 

Description of Sampling Point 

NAN-5 

Jf ^j.\Z N, 98 

22' 32.73" E 

r” 5 "** ” r o v ''“ 7„ 

"Jusi nonh ,.ftj — L. rMnl of proposed Tongxm Mll ao dam sice. 

NAN-6 

26“ U' 29.07" N, 98° 

17' 15.57" E 

-- -—-_ p. i>uwernouse. 


74 





















































Figure 5.2-2 Location map of the air quality and noise monitoring points 
2) Monitoring methods 

It was conducted for 24 hours/one day during March 2014. The methods are as below. 

(D Air quality 

Sampling and analysis of ambient air pollutants was conducted by referring to the 
recommendation of United States Environmental Protection Agency (U.S. EPA). The 
Haz-Scanner EPAS Wireless Environmental Perimeter Air Station was used to collect 
Ambient Air Monitoring data. 

® Noise 

Measurement of environmental sound level was conducted by referring to the 
recommendation of International Organization for Standardization (ISO), i.e. ISO 
1996-1:2003 and ISO 1996-2:2007. The instrumentation used for noise quality survey is 
Sound level meter with SD Card, Model SL-4023SD. 
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5 Description of the Surrounding F.nvironn,^, 

5.3 Physical components 

5.3.1 Topography 

Ngaw Chang Hka Basin is located on northern plateau of Myanmar. Ngaw C hang Hka Ri\er 
is a primary tributary on L/B of Nmai Hka River, originated from the west side of Ml 
Gaoligong, the full length of the mainstream is about 144.6km, which is generally l shaped, 
the upper reaches flow approximately from NE to SW and then turn from noith U ^uith 
while the middle reaches turn from east to west and then turn from NE to SW, and the lower 
reaches generally flow from south to north, and eventually flows into Nmai Hka Ri\er. It is 
the largest tributary flowing into the middle reaches of Nmai Hka River. 

The project area is located D/S of Ngaw Chang Hka River. The terrain in the territory is 
generally higher in the east and lower in the west, the elevations of the peaks in the central 
and eastern parts are mostly above 3,000m, the elevation of the highest Peak is El. 4.0 Mn 
The regional geomorphic feature are mainly manifested as middle and alpine erosion 
landform, and the main mountain ranges and rivers are subject to control of structures of NNE 
direction. Gullies are developed on both banks of the river channel, with rather poor 
topographic integrity. The river channel has great gradient and narrow river surface, and only 
part of the river reaches are developed with alluvial-diluvial terrace. 

5.3.2 Geomorphy 

Mountains on both banks of the reservoir area are thick, the main bedrock is granite, with 
relatively weak water permeability and water yield property. The L/B of the reservoir area is 
mainly debris flow accumulation terrace bank slope, locally being steep hill slope, and the 
terrace bank slopes are generally stable for the time being; the R/B is mainly mountain front 
slope, the terrain of bank slope is generally gentle, with well developed vegetations, and the 
bank slopes are naturally stable. The distribution elevations of underground water level divide 
(watershed) on both banks of the reservoir area are higher than the FSL of the reservoir, 
without the issue of seeping toward the low adjacent valleys. 

5.3.3 Geology 

5.3.3.1 Basic Geological Condition 

At the feasibility study stage of Tongxinqiao HPP, KHIDI successively finished 1:1,000 
engineering geologic survey.ng and mapping of the dam site area and the powerhouse site 
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5 Description of the Surrounding Environment 


area, and conducted corresponding explorations and tests. Simultaneously, KHIDI reviewed 
regional geology and 1 : 10,000 comprehensive geologic investigation of the reservoir area, 
conducted a lot of geological surveying and mapping, generally and preliminarily investigated 
the natural building materials, finished geologic investigations about 128km 2 of collapses, 
landslides and debris flows, accumulatively about 3,000m/39 boreholes and adits, more than 
180 times of water pressure test and penetration tests, 387m/strip of seismic exploration of the 
dam site, and 2,690m/6 pieces of seismic exploration of powerhouse. According to 
comprehensive analysis and judgment of geologic work finished, we may leam that: 

l The project area is located at the west edge of Boshula Ridge - Mt. Gaoligong fold 
system, a secondary structure of Gangdisi — Nianqingtanggula Geosynclinal fold system, in 
Southwest Yunnan seismic belt, at the Northwest end of Manji - Tengchong - Longling 
seismic belt. There are very strong neo-tectonic movements in the region, the advantageous 
direction of the principal compressive stress of regional modem structural stress and NNE ~ 
NE, with horizontal actions being dominant. 

@ The reservoir area of the HPP has medium-high mountain and deeply cut corroded and 
eroded canyon landform, the canyon section is slightly asymmetric V-shape, the outcropped 
strata lithology is medium-coarse grained granite of Yanshanian period ( 753 ), which are hard 
rocks; geologic structure in the reservoir area is undeveloped, without development of such 
unfavorable physical-geologic phenomenon, such as relatively large landslide, and the 
physical-geological phenomena in the reservoir area are mainly manifested as weathering and 
unloading, etc. To be specific, there is only a collapse accumulation mass (B 3 ) developed at 
the reservoir section near the dam, but its scale is not large, and it is in the long-term stable 
state. 

Both banks near the FSL of the reservoir are mostly bedrock bank slopes, the thickness of the 
distributed Quaternary overburden is relatively small, the reservoir banks are basically rockv 
ones, with good — relatively good stability; there are underground and ground watersheds tar 
higher than FSL of the reservoir on both banks of the reservoir area, without low adjacent 
valley on both banks, there is not permeable earth-rock stratum or relatively large permeable 
fault distributed, the closure conditions of the reservoir basin are generally good, and the 
Possibility of seeping toward the D/S river channel is low; the sources of solid runofls in the 
reservoir area are relatively few, without mineral immersion or reservoir submerging issue, it 
CS not ^ ave suc h conditions as strata lithology for generaring reservoir-induced u l 
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B* - ", . ....-thniiake is low. The conditions for 

and the possibility of generaring reservoir-induced ‘ 

building reservoir of the HPP are relatively good. 

• • ,u unH etraiuht the weathering of rock masses 

The river channel of the dam site is smooth and straight, 

on both banks is generally not deep, the river side is mostly exposed w,th ^ks and 
mostly being weakly weathered roek masses; the overburden on both banks o. the da site „ 
relatively thm, the thickness of the riverbed alluvium is about ,0m~.4m, and the roek masses 
are relatively complete. The lithology of bedrocks outcropped m the dam site au , „ 
medium-coarse grained granite of Yanshanian period (y 53 ), which are hard rocks wit igh 
rock strength. The rock mass integrity of foundation plane is good, only part of the 
development parts are relatively fractured, and there is no moderate or gentle dip angle fault 
developed at the dam foundation. Rock masses of the dam foundation are mostly Class II. The 
slope excavation quantity on both banks of the dam are generally not large, without large 
structural plane or assembly with unfavorable structural plane - controlled slope stability, and 
the overall stability of slope is relatively good. 


Most sections of the headrace tunnel are deeply embedded tunnels, the surrounding rocks are 
mostly weakly weathered - fresh rock masses, mostly being relatively complete, and mainly 
being Classes 11 and III. The overall surrounding rock stability conditions are relatively good, 
only the surrounding rocks at the tunnel section outcropped with faults are mainly Class V 
with poor stability conditions. 


The powerhouse site of the HPP is located on Grade I terTace on R/B of Ngaw Chang Hka 
River, the terrace is developed with a relatively large multi-cause accumulation mass, which is 
topographically rugged, but the gradient is generally gentle, and the natural hill slope is stable 
After the powerhouse foundation is excavated up to the elevation of the foundation plane, the 
rock masses of the foundation plane are mainly slightly weathered rock masses, locally with 
weakly weathered rock masses. The rock masses are mostly relatively complete - complete, 
with poor integrity in the local area, the rock quality is hard, the foundation bearing capacity 
is mostly high and with good stability, rock mass quality is mostly Class II, locally being 
Classes 1111-1112. The highest slope after excavation of the powerhouse is about 73m, mainly 
being weakly weathered rock masses under El. 806m; while above El. 806m are mainly 
multi-cause accumulation masses and a little fully - strongly weathered rock masses of the 
lower part, which are structurally loose or relatively fractured, with relatively abundant pore 
water in the slope media. The geological map around the project is seen 


78 








Figure 5.3-1 Geological map of around the Tongxingqiao Dam and Power House 























5 Description of the Surrounding Hnvironment 


s 1 1.2 Physical Mechanical Properties of Rocks and Soil 

1 1) Physical-Mechanical Properties of Rock 

Four physical-mechanical properties tests of the rock of the core sample in the drill-hole of 
the drill-hole are finished at the feasibility study stage, and see Table 5.3-1 for the test 

outcome. 

The specific gravity of the weakly weathered and fresh medium coarse-grained granite rock is 
between 2.67 g/cm 3 and 2.69 g/cm 3 , and the average value is 2.68 g/cm 3 ; the dry density is 
between 2.63 g/cm 3 and 2.65 g em 3 , and the average value is 2.64 g/cm 3 ; The uniaxial dry 
compressive strength is between 126.2 MPa and 145.1 MPa, and the average dry compressive 
strength is 135.9 MPa; the uniaxial wet compressive strength is between 110.9 MPa and 136.2 
MPa, and the average wet compressive strength is 126.8 MPa; the softening coefficient is 
between 0.92 and 0.94, and the average softening coefficient is 0.93; the uniaxial dry 
compression elastic modulus is 27.5 GPa, and the Poisson ratio is 0.22; the uniaxial wet 
compression elastic modulus is 35.9 GPa, and the Poisson ratio is 0.29; the dry shear strength 
(<t>) equals to 46.5°, and C equals to 14.7 Mpa; the acoustic wave (Vs) is between 4.60 and 
5.44 km/s, and the average is 5.425 km/s. The rock belongs to the hard rock. 

The specific gravity of the weakly weathered and slightly weathered, and fresh stria shaped 
chorismite rocks is between 2.69 g/cm 3 and 2.70 g/cm 3 , and the average value is 2.70 g/cm 3 ; 
the dry density is between 2.59 g/cm 3 and 2.63 g/cm 3 , and the average value is 2.61 g/cm 3 ; the 
uniaxial dry compressive strength is between 98.1 MPa and 122.4 MPa, and the average dry 
compressive strength is 111.6 MPa; the uniaxial wet compressive strength is between 51.5 
MPa and 119.5 MPa, and the average wet compressive strength is 84.1 MPa, the softening 
coefficient is between 0.45 and 0.79, and the average softening coefficient 
acoustic wave (Vs) is between 3.13 and 5.32 km/s, and the average is 4.9_ 
belongs to the hard rock. 

According to the test results, the following analysis can be performed, i •• y 
compressive strength of the stria shaped chorismite in the project area is cc 
relatively weak structural plane (gneissosity), and the gneissosity inclination an^ 

and 85-, the pressurization direction of the rock sample of .he drill-hole and .he 
gneissosity form an included angle of 5° and 15°, so the collapse is mainly caused along 
gneissosity, the strength value in the test results is relatively low. 
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_______ nment 

nipleted enough field explorations in the surrounding area. The workload is shown in 
C ^ ^ ome drill hole geologieal log example is shown in the Figure 5.3-2, Fionr* 

5.3-3. 


Table 5.3-2 exloration workload table 


Drill hole 

Dam site 

m/ piece 

f I47.3I/T] 

Powerhouse area 

ni/ piece 

274.83/4 


Other 

m/ piece 

0/5 

Adit 

Dam site 

m/ piece 

0/2 

Exploration pit and exploration trench 

«* 

190.6/997. 
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5 Description of the Surrounding Environment 


GEOLOGIC LOG OF DILl HOLE ZKIOI 



'■ 4 ° :— 1 r 1 - - . . ... .. 

IN W ■* *** H, « tt-2 . «* <****» OT(I S* or N* «* » ».» *««<>. 

It* err rrcortfy « 1® [Wv.nl. rmroj. "W ''" 8 * !’*"** * W 
J. The hole !a cioeed with ceneot ond mortar when have timshed. 


23 


Figure 5.3-2 Drill hole ZK.101 geological log 
































































































































5 Description of the Surrounding F.nvironmcnt 


( Recommended data of the Structural Mechanics Parameters of the Overburden Layer 

Both in-situ standard penetration tests are performed only to the accumulation horizon of the 
debris flow in the overburden layer of the project area of the plant building, see Table 5.3-2 
for the detailed test outcomes. According to the statistical analysis outcome, we can conclude 
that the deformation modulus (EO) of the accumulation horizon of the debris flow in the plant 
building is approximately 10 Mpa, the bearing capacity (fk) is about 180 kpa, these test 
outcomes only reflect the mechanical property of the corresponding horizon of the 
accumulation horizon of the debris flow at the shallow part of the overburden layer due to the 
characteristics of the overburden layer and the limitation of the test conditions. The alleviation 
is arranged at the lower part of the overburden layer, the mechanical properties shall be better 
than the test results of the accumulation horizon of the debris flow. 


Table 5.3-3 Summary Table on the Stone Soil Standard Penetration Test Outcome 


Location 

Hole 

Number 

Depth (m) 

Composite Substance of 
Stone Soil Body 

Shocking 
Time (N) 
(N63.5) 

Deformation 

Modulus 

(MPa) 

Bearing 
Capacity 
(fk) (kPa) 

Plant 

Building 

ZK116 

1.94 to 2.39 

Sandy silt with a small 

amount of crushed stone 

5 

7 

180 

3.94 to 4.39 

Sandy silt with a small 
amount of crushed stone 

5 

7 

180 


(3) Recommended data for the Excavation Gradient of the Stone Soil Slope 


Table 5.3-4 Recommended Value of Slope Excavation Gradient 


Lithology 

Rate of Erosion 

Recommended 
Excavation Gradient 

Remarks 

Colluvium and Drift Bed 
Substances in the 
Quaternary System 

Loose 

1:1.2 —1:1.4 

1. The recommended value 

in the table is applied to the 
slope the elevation of 
which is within 10 m; 

2. The recommended value 
in the table can not be 

applied to the slope 
controlled by the structural 
plane. 

Medium Coarse-grained 
Granite, 

Stria Shaped Chorismite 

Whole and strong 
erosion 

1:0.75 —1:1 

Weakly erosion 

1:0.5 1:0.75 

Slightly erosion and 
fresh 

1:0.3 -1:0.5 


S.3.3.3 Classification of Rock Quality 

Bedrock Quality Classification of the Dam see table 5.3-4. 
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Table 5.3-5 Preliminarj Rock Mass Quality Classifies Cntena of th e Dam Foundation and Recommended Mechanical Parameters 













































































uia 3ui| 






















































































5.3.4 Earthquake 


5 Description of the Surrounding f 





Earthquake Hazard is the considerable natural condition in planning the hydropower p r( ,,,, 
Since the groundshaking and surface rupture associated with earthquakes may not only md , 
instability of the dam and facilities, but also produce landslides along the reservoir area t,, 
increase the normal water level of dammed river that would cause serious flash flood an¬ 
other damages for lives and properties of the people. 


In this project, we collected seismic safety assessment report and relevant study data of the 
site and the surrounding areas, purchased 4-scene ETM satellite images and carried out 
treatment and imaging; we conducted investigation about Pailai fault, Guoyang fault, Pianma 
fault and Lanjian Fault and Quaternary strata and terrain involved near the site area, and 
collected several thermoluminescence dating samples and OSL dating samples. According to 
analysis about the regional fault activity and different grades of seismic structure marks, it is 
believed that there are the following over Mag. 6 earthquake structure in the region 
Zhongdian - Longpan — Qiaohou fault belt, Qiaohou fault belt, Sagaing fault belt and 
Longling - Ruili fault belt are strongly active faults of Holocene epoch, such earthquake 
structures mostly constitute the border of active blocks, with strong activities since 
Epipleistocene, its horizontal displacement rate is over 3.0mm/a, the highest one is as high as 
20mm/a, with the structural conditions for generating Mag. 7 and higher earthquakes 
Tengchong Fault Zone, Dayingjiang Fault Zone, Longchuan River Fault Zone, and Wadelong 
Fault Zone are mostly distributed inside the block, the activity rate since Late Pleistocene 
epoch has reached l~2mm/a, with a few being 2.5~3.5mm/a, the activity is relatively stron, 

which have the structural conditions for generating about Mag. 6.5 earthquakes, according to 

comparison of seismic structure marks. 


in combination with ihe historic eanhquake d„a of the surrounding area, and through 
comprehensive probability analysis abou, the seismic hazard, we obtained the seismic 

dynarmc parameter of die bedrocks of different transcendental probabilrty levels of ,he sue 
certain years, based on which we determined the sekmir h " 

shown in Tab,e5.3-6. ° dy " an,,C f «■> site, as 








5 Description of the Surrounding I nvironmeni 


Table 5.3-6 Suggested values of seismic dynamic parameters of bedrocks 



—-- - 

The faults developed near the site of Tongxinqiao HPP, including 7 faults, i.c.. ( htbwe 

Bhamo Fault Sawlaw Fault, Lanjian Fault, Guoyang Fault, Pianma Fault, Pailai Fault and 
Lanjiao Fault in which Pianma Fault and Pailai Fault are active ones of Late Pleistocene 
epoch with the geological structure conditions for generating Mag. 6.5 strong earthquakes, 
while other faults are late - middle Pleistocene active ones, with relatively small sizes, and 
without the structural conditions for generating strong earthquakes over Mag. 6. 

According to active fault study that extracted from Tectonic Map of Myanmar (2007) 
(Figure5.3-2), there are also the following fault systems, which maybe threaten to the 

Tongxingqiao Project. 


after Tectonic Map of Myanmar, 2007 
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Sagaing Fault System (100 km West of the Project Location) 

N’Mai Hka Fault System (40 km West of the Project Location) 

Gawligan Shan Fault system (25 km East of the Project Location) 

The details of the three faults is as below. 

Figure5.3-3 depicts the seismicity of the project area in which the focal depth of <40 km 
represents the shallow focus events, 40 - 80 km the intermediate focus and > 80 km the deep 
focus events, and most of the earthquakes happened in and around the project area are shallow 
focus earthquakjs. Figure5.3-4 shows the previous earthquakes that are the magnitude greater 
than 6.0 (Mw) while Figure5.3-5 illustrates the occurrences of the magnitude > 6.5 
eartqhaukes. Most of the shallow earthquakes are resulted from the right-lateral strike-slip 
Sagaing Fault, the relative movement of which is 18 mm/yr, and is 100 km far to the west. 
The magnitudes are mostly greater than 7.0 Mw. For examples are Aug. 31, 1906 (7.0); Dec. 
12, 1908 (7.5), and Jan. 27, 1931 (7.3) earthquakes. There are no records of damages and 
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casualties for these earthquakes. Even though the earthquakes happened a, the place ve„ 
closed to the project in Jan. 19 and Dee. 16, „ 29 , thcre is n0 records ^ ^ 

However, the two magnttude 6.5 earthquakes (Aug. II, 1935 and March 22. 1955) struck in 
the north and south of the project area a, about 50 km away. It is there clearly seen ,h„ the 
project area is medium to high seismicity area. 

Soe Thura Tun et al. (2011) developed the active faults database for Myanmar for the seismic 
hazard assessment. They estimated the seismic source parameters of the active faults such as 
Sagaing Fault, Kyaukkyan Fault, Nampon Fault, Moemeik Fault, Shweli Fault, Three 
Pagodas Fault, Pa-Pun Fault, West Bago Yoma Fault, Gwegyo Thrust, etc. by using the 
prevsious historical event, paleoseismological study, fault slip rate, the fault rupture length of 
each segment, and other geological data. Myo Thant et al. (2012) conducted the probabilistic 
seismic hazard assessment for Myanmar as the whole country. In their case, they also 
developed the seismic source database for areal seismic sources, especially for the subduction 
zone of Indian Plate beneath Myanmar Plate in the west of Myanmar, the collision zone of 
Indian Plate and Eurasia Plate in the north-west, and four areal seismic sources in eastern 
highland (Shan Plateau region) where the seismic source parameters of the active faults are 
not well-known, i.e. the detailed information such as the slip rate, the relationship of the 
previous earthquakes and the certain active faults are not available. 

By combining the active faults database of Soe Thura Tun et al. (2011), Myo Thant et al. 
(2012) developed the probabilistic seismic hazard maps of Myanmar by means of peak 
ground acceleration (PGA); spectral acceleration (SA) at the natural periods of 0.2 s and 1.0 s; 
and peak ground velocity (PGV) for 10% and 2% probability of exceedances in 50 years (it 
means 475 years and 2,475 years recurrence interval). 
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Figure 5.3-5 Seismicity map of the project area 
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figure 5.3-6 Significant events happened in and around the project area 
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5 Description of the Surrounding Environment 



Figure 5.3-7 Active faults map of the project area with the previous earthquakes (the 

magnitude ^ 6.5) 


In sum, as mentioned in the previous sessions, the probabilistic seismic hazard maps are 
developed for Myanmar as the whole country by Myo Thant et al. (2012) under Myanmar 
Earthquake Committee (MEC). Moreover, they also developed the seismic hazard maps for 
region level. The seismic hazard maps of Kachin State are shown in Figure5.3-6 and 
Figure5.3-7 for 10% and 2% probability of exceedance in 50 years. The peak ground 
acceleration (PGA) for 475 recurrence interval ranges from < 0.1 g to 1.7 g as a whole. In this 
case, the project area is in the range of 0.1 g to 0.2 g for PGA. With regards to the seismic 
hazard estimation for 2,475 years recurrence interval, PGA values for Kachin State are < 0.1 g 
as the minimum and 1.2 g as the maximum ones. However, the PGA value of the project area 
belongs to 0.2 g to > 0.4 g for this recurrence interval. As the region level, the highest seismic 
hazard zones correspond to the most active right-lateral strike-slip Sagaing Fault. 

Generally, PGA values for 475 years recurrence interval are used as the seismic hazard as the 
operation basic earthquake (OBE) level while those for 2,475 years recurrence one are for 
maximum credible earthquake (MCE) level. 
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However, it should be noted that the seismic hazard, ground motion parameters for the pro|t ', 
area seems to be low and it is due to the assumption of the seismic sources. For the sekm 
azard assessment for whole country, the seismogenic sources, some of the active faults in th e 
eastern part of the country are assumed as the areal seismic sources. It means that the resulted 
ground motion level would be smaller than that expected level. In this case, there are two 
active fault systems which are very closed with the project area and they are N’Mai Hka Fault 
System (10 km West of the Project Location) and Gawligan Shan Fault system (55 km East of 
the Project Location). If these faults are assumed as the fault specific sources, it is no doubt 
that the ground motion level will be higher than the present PGA level. 
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Figure 5..VS Probabilistic Peak Ground Acceleration Map ot Kuchin State toi 10‘\» pn>hahiht\ 
of exceedance in 50 years 
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Figure 5.3-9 Probabilistic Peak Ground Acceleration Map of Kachin State for 2% probability 

of exceedance in 50 years 

In sum, through comprehensive probability analysis about the seismic hazard, the peak 
ground acceleration of bedrock at 10% probability of exceedance in 50 years in the dam site 
of this project is 0.18g, while that of ground at 10% probability of exceedance in 50 years in 
the powerhouse site of this project is 0.2 lg, and basic seismic intensity of the site is Mag. VIII. 

which is a high seismic intensity area. 
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5.3.5 Climate 

Ngaw Chang Hka River is a primary tributary on L/B in the middle reaches of Nmai Hka 
River, while Nmai Hka Basin is in the upper reaches of Ayeyarwady River, which has 
subtropical climate with high humidity and a lot of rain, and the distinctive dry season and 
wet season. Meteorological data ot Ngaw Chang Hka Basin is not available, it is to refer to 
Lushui (Luzhang) Meteorological Station tor the meteorological characteristics in the project 
area ot Tongxinqiao HPP. According to statistics of meteorological data of Lushui 
Meteorological Station, the perennial average air temperature is 15.2'C, the perennial average 
precipitation is 1,225.6mm, the perennial average evaporation is 1,624.9mm, and the 
perennial average wind speed is 2.1 m/s. 

5.3.6 Hydrology 

(1) Runoff 

The runoff at the Ngaw Chang Hka River Basin is mainly constituted by the precipitation, 
with a small amount of melted snow. Geographically, the project site lies in the north rainy 
area of Myanmar, where the runoff is basically consistent with the precipitation in annual 

variation, which is uneven. 

Since the Ngaw Chang Hka River Basin is long and narrow, covering wide latitude, the 
precipitation distributions within the basin differ greatly and the main streams are different 
from the tributaries in the runoff characteristics. The modified precipitation is more consistent 
with the precipitation runoff characteristics of the basin. After overall consideration, it is 
recommended that the average annual discharge at the dam site of the Tongxinqiao HPP is 
124m 3 /s. The measured hydrograph of the Ngaw Chang Hka River Hydrometrical Station (in 
Myanmar) is applied to monthly runoff distribution mode of 1959 ~ 2010. The results of the 
annual average monthly discharge at the dam site of the Tongxinqiao HPP are shown in I able 
5.3-7. 

Table 5.3-7 Annual Average Monthly flow at the Dam Site 1 


month 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

anual 

Flow(m 5 /s) 

49.0 

44.7 

44.2 

43.9 

74.7 

209 

339 

275 

203 

167 

99.0 

65.(Tl 

135 


(2) Flood 

For the lack of actually measured flood and rainstorm data about the Ngaw Chang Hka River 
Basin and the Ngaw Chang Hka River Hydrometrical Station can only provide the available 
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flood data in 2009 and 2010, it is impossible to directly reckon the flood of the Tongxinqi a( 
IIPP with these data. The results values obtained with the area analogy method (the Zhanxi 
Hydrometric Station) shall be adopted as the design flood values at the dam site of the 
fongxinqiao HPP. Refer to Table 5.3-8 for the results of design flood at the dam site. 


Table 5.3-8 Results of Design Flood at Dam Site 



5.3.7 Soil and Sediment 


(1) soil 


1 he regional altitude difference in the Republic of the Union of Myanmar is great and the 
relative height difference is more than 1,000 m. With the variation of the altitude, the soil is 
distributed in bands and spectrums along the altitude. There are 18 soil types based on the 
altitude and the physicochemical property of soil. Refer to figure 5.3-10 for the specific 

distribution. 
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Figure 5.3-10 Soil Distribution Map of the Republic of the Union of Myanmar 


(2 Distribution of soils in Myanmar (modified after Rozanov, 1965; Bender. 1983). 

, . Lateritie Soils and Laterites, 2. Red-brown Fores, Soils of tropica, evergreen forests. 3. Yellow-brown Fores, Sods of 
tropical monsoon forests, 4. Cinnamon-brown Soils of tropical dry shrub stands. 5. Dark Compact Sods P 
savannas. 6. Red-brown Soils of tropical dry savannas. 7. Primitive Gravelly Soils of tropical dry savannas. 8. Complex o 
Meadow, Bog, and Alluvial Soils of river valleys. 9. Salinized Soils of maritime lowlands. 10. Salty muds ot tropu. 
mangrove forests. 11. Mountain Red-brown Fores, Soils of tropical evergreen forests, 12. Yellow-brown Mountain Fores, 
Soils of tropical monsoon forests, 13. Red Earths and Yellow Earths, 14. Mountain Red Earths. 15 C omplex 
Soil, Meadow, and Red-Brown Forest Soils, 16. Brown Mountain-Forest. Soils of temperate comferous-broadleat 
Mountain-Meadow Alpine Soils, 18. Mountain red Soils. (revised by Ro/am 
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NK>si ot itu project urea of the Tongxinqiao HPP is covered by zonal soil, which is ^ a , rl 
WmpuMHl til red soil, yellow soil and mountain red soil. With slight impact by h UfT ^ 
as liv Hies <wul high plant coverage, the water loss and soil erosion are not serious in general 


Sediment 


In the past, the upstream area of the dam site of the Tongxinqiao HPP is well covered h 
vegetation, and is dominated by the old-growth forests. However, there are some vil| a ^, c 
q>omhcally distributed at both banks of the river. In recent years, there are more and 
human activities Mines and quarries in different sizes are distributed in the Ngaw Chang 
Kiwi Basin Besides, the local vegetations are being damaged increasingly seriously due k 
tlu Uk il road constructions, causing the increasing water and soil loss. 

f 01 the lack of observation data of sediment about the Ngaw Chang Hka River Basin and 
Mnce the Chipwi HPP on the Nmai Hka River (the main stream) can provide a short senes of 
actually measured data of sediment, the daily sediment discharge of this station in 1971 - 
2009 can be obtained by interpolating and extending the synchronous actually measured dan 
sediment discharge - discharge relation from June 2008 - November 2009, then the annua! 
average sediment concentration is calculated as 0.334 kg/m 3 , the annual average suspended 
load sediment quantity is calculated as 22.14 million t, and the sediment transport modulus is 
calculated as 1,086 t/knr.a. 


With reference to the Hydrological Manual of Yunnan Province . the modulus of erosion 
around the dam site of the Tongxinqiao HPP is calculated as 500 - 800 t/(knr a) In \ie\v of 
more and more human activities such as logging, quarrying, mining and road construction 
being conducted tn this basin in recent years, vegetations have been damaged seriously and 
the soil erosion is getting more and more serious, so the sediment design of this Project shall 
depend on the sediment transport modulus of the Chipw. HPP. It is est,mated that the dam site 
of the Tongxinqiao HPP has an annual average sediment concentration of 0.484 kg hr and an 
annual average suspended load sediment quantity of 872,000 t. With reference to the 
experiences of the projects close to river basin in China, the bed load sediment quant.tv shall 
be taken as 15% ot the suspended load sediment quantity, namely, 131,0001. 

5.4 Biological Components 

The construction ot the Ngaw Chan Kha Hydropower Project will not have a significant 
impact on wildlife in the area. At present, the only remaining viable wildlife habitats arc on 

too 
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and relatively inaccessible slopes of undisturbed forests outside the project area. 

the steep 

w ;n not be affected by the dams and / or other project-related activities. The areas 

I hose »ire<*> 

t the dims and power plants are not significant for wildlife migration, breeding, or feeding 
never remaining wildlife found in the project area lives mostly in the higher elevations, 

1 these have been and are still being indiscriminately and extensively hunted and captured. 

The definition of wildlife used for the purpose of this study consists of 4 groups of animals: 

mm »ls birds reptiles, and amphibians. Forests are the dominant habitat of wildlife in the 
project area. Much of what had been forest in the project area has long since been cleared tor 
shifting cultivation. Shifting cultivation is practiced widely near the Ngaw Chan Kha River 
and the dam sites. The forest classification for most of the project area is largely. 

(II Unstock forest that is pan of the cycle of slash and bom agriculture and mixed forest 
,b„ is located etiher on areas of sieep land where the fores, is inaccessrble 0 , on poo, soils 
unsuitable for upland rice and other crop production. 

The richness of Ngaw Chan Kha's wddlife has less to do with conseivation etfons than 
J,,h the project area s low popnlairon density and consequent remaining «»■*« 
cover. Although .here is hunting in ihe project area, the relative abundance offores, hah, a 
and in some cases, its considerable dislance from human seitlements and m»ccc»i i ity 
provided some pro,ec,ion for the wildlife in ihe area. However, human popnlauon an 
development pressures are increasing and consequenily the wildlife population has dec me 

dramatically throughout the area. 

5.4.1 Flora 

5.4.1.1 Location of quadrats 

, cite and Dower house area were investigated tor the 

In this flora survey, Tongxinqiao dam site an p Flonstic 

•I a total of f6) Study quadrates was set up in the study area. F 
plan, species composition. m x 20 m each! were earned on. ,o 

studies along this river segment with ( 1 , . | 

• tv,p detailed location sees Table 5.4-1 . 

clarify the ecological significant plant species. 

All plan, species with dbh * 4 cm were selected and recorded for the 

(I VI) calculation. Other plant species which were found in in this observation, 

shrubs, climbers, epiphytes, bamboo, etc. were also enlisted an > en . iu 
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Table 5.4-1 GPS locations of the quadrats in the studied area 


Quadrats 

Representative GPS Points 

Longitude 

Latitude 

1 

98° 18'42.0192" E 

25° 58' 50.0226" N 

2 

98° 18'6.7968” E 

25° 59' 9.7008" N 

3 

98° 18'2.469" E 

25° 59’ 17.9802" N 

4 

98° 17’45.2436" E 

25° 59' 47.3496" N 

5 

98° 17' 15.6588” E 

26° O' 23.022" N 

6 

98° 17' 11.1768" E 

26° O'38.9196" N 


5.4.1.2 Types of flora 

Floristic surveys were conducted at the dam site and power house area. In this survey, a total 
of (55) tree(T) and small tree(ST) species were collected and identified (Table 5.4-2). The 
range of tree species recorded at the quadrats was 23-34. A total of 50 species of fern, climber, 
herb and shrub were recorded at the dam site and power house area. Herb and shrub species 
numbers were higher than other types of plant (Table 5.4-3). 

Table 5.4-2 Occurrence of tree species at Tongxinqiao dam site and Power House area 


Sr. 

No. 




Occurrence in quadrats 

Plant species 

Family 

'£ 

TZ 

Qi 

Q2 

03 

Q4 

Q5 

Qt 

1 

Steblus asper Lour. 

Moraceae 

T 

4 

4- 

4- 

4 

4 

- 

2 

Castanopsis sieboldii (Makino) Hatus. 

Fagaceae 

T 


4- 

4- 

4* 

4 

* | 

3 

Dracontomelon mangiferum Blume. 

Anacardiaceae 

T 

4 

4- 


4- 

4 

4 m 

4 

Careya aroborea Roxb. 

Lecythidaceae 

T 

+ 


4- 

4- 

4 

* j 

5 

Anogeissum acuminata Wall. 

Rhizophoraceae 

T 

+ 

4- 


4- 

4 

i * 9 

6 

Schima wallichii (DC.) Korth.* 

Theaceae 

T 

+ 

+ 

4- 

4 

4 

— - 

7 

Dalbergia fusca Pierre. 

Fabaceae 

T 


4- 

4* 

4* 

4 


8 

Litsaea poly ant ha Juss. 

Lauraceae 

T 

4 

4- 

4- 

+ 

4 


9 

lithocarpus pachyphylla (Kurz. ) Rehd. 

Fagaceae 

T 

+ 

4- 

4- 

4 

4 

-Jj 

JO 

Araucaria excelsa R. Br. 

Araucariaceae 

T 

+ 

4- 


+ 

4 


11 

Alstonia scholaris R.Br. 

Apoeynaeeae 

T 

+ 


4- 

_ 

_ 


12 

Bride ha stipu laris Blume. 

Euphorbiaceae 

T 

4- 

4- 

4- 

_ 

— 

4 | 

+ j 

13 

Persea sp. 

Lauraceae 

T 

4- 

4- 


4" 

-- 


14 

Strychnos nux-vomica L. 

Loganiaceae 

T 

4- 

4- 


4 

-- 

4 

15 

Solenocarpus indica Wight & Am. 

Anacardiaceae 

T 



4- 

4 

4 

4 

' 16 

Pinus khasya Royle. 

Pinaceae 

T 



4- 

4 



17 

Betula alnoides Buch-Ham. 

Betulaceae 

T 

4- 


4- 


4 


18 

Averrhoa bilimbi L. 

Oxalidaceae 

T 


4- 

4- 


4 
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19 

20 

lAgerstroemia nuicmcurpa Kur/ 

Phvllanihus penuft fw 1 Ik F _ 

/ogcistrocmu pan itlora Roxb. 

Lythmccac 

T 


♦ 

A 

♦ 



Fuphorbiaceac 

si 




A 

+ 

+ 

21 

22 

23 

Lythraceae 

T 

+ 

+ 

A 




Min<i cordi folia 1 Ik 1 

Sy:\gium jumbos (L.) Alston. 

Rubtaceae 

T 



A 

A 


A 

Mm taccue 

T 

+ 


A 

A 



24 

P\rus granulosa Bcrtol. 

Rosaceac 

ST 

+ 



A 

+ 


25 

Abies s\\ 

Pinaceae 

T 


+ 

A 

+ 



26 

Eugenia jambos L. 

Myrtaeeae 

T 


A 


+ 

4- 


27 

Balanostreblus sp. 

Moraceae 

ST 

+ 

A 


+ 



2X 

Anisoptetn scaphula (Roxb.)* 

Dipterocarpaceae 

T 

+ 

A 


+ 



29 

Ficus chitlagonga Miq 

Morai eac 

T 


A 


+ 

+ 


30 

Bauhinia variegata L. 

Caesalpiniaceae 

T 



A 

+ 


+ 

31 

Da/bergia rimosa Roxb. 

Fabaceae 

ST 

A- 

A 

A 




32 

Crypteronia paniculata Kur/. 

Lythraceae 

T 


A 

A 


+ 


33 

Debregeasia longi/blia (Bunn.f.)Wedd. 

Urticaceae 

ST 


A 

A 

+ 



34 

Ehretia accuminata R. Br. 

Boranginaceae 

T 

A 




A 

+ 

35 

Eriobotrya bengalcnsis (Roxb.) Hook. 

Rosaceae 

T 



A 


A 

A 

36 

Michelia floribunda Finet & Gagnep. 

Magnoliaceae 

T 


A 



A 


37 

Mussaenda sp. 

Rubiaceae 

ST 


A 




A 

38 

Rhus chinensis Mill. 

Anacardiaceae 

ST 




+ 

A 


39 

Bureaurea sapidu Muell. 

Euphorbiaceae 

T 


A 

A 




40 

Callicarpa pedunculata R. Br 

Verbenaceae 

ST 



A 


A 


41 

Lithocarpus aggregatus Barnett. Rehd. 

Fagaceae 

T 


A 




A 

42 

Acer oblongum Wall. 

Aceraceae 

T 




+ 

A 


43 

Magnolia rostrata W. Smith.* 

Magnoliaceae 

T 



A 

+ 



44 

Pierospermum semisagittatum Ham. 

Sterculiaceae 

T 




+ 


A 

45 

Engelhardtia spicata Bl. 

Juglandaceae 

T 





A 

A 

46 

Wellendia tin tor bus DC. 

Rubiaceae 

ST 


A 


+ 



47 

Rhododendron glaycophvllum Rehder. 

Ericaceae 

ST 

A 



+ 



48 

Bridelia tomentosa Bl. 

Euphorbiaceae 

ST 

A 

A 





49 

Jug Ians regia L. 

Juglandaceae 

T 


A 


A 



50 

Trema oriental is L. 

Cannabaccae 

ST 

A 


A 




51 

Mai lotus oblongi/olius (Miq.) Mull. 

Euphorbiaceae 

T 




A 


A 

52 . 

Dalbergia oliveri Gamble ex. Prain. 

Fabaceae 

T 



A 




53 , 

Eriobotrya japonica (Thunb.) Lindl. 

Rosaceae 

T 



A 




1 54 j 

Uolarrhena antidysenterica Wall 

Apocynaceae 

T 


A 





55 < 

Chaenomeles sp. 

Rosaceae 

T 



A 




L _ Tol 

:al = 

23 

32 

30 

34 

25 

23 


Table 5.4-3 The species of herb, fern, climber and shrub recorded during the survey period 


Sr. No. 

Family 

Scientific Name 

Myanmar name 

Habit 
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10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Adiantaecae 


Asplen iaccae 

Aspleniaceae 

Blechanaceac 


Lygodiaccae 
Osmun daceae 
Polypod iaceae 


Schizaeaceae 


Angiospcmis 


Adiantum sp. 

Aspl enium sp. 
tsplenium varum \\ .ill 
Blcchnum carti/agineum Swart/ 
Lygoidum flexuosum (L.) Sw. 
Osmum da cinnamomea I 
Platycerium hijurcatum (Cav.) C. (’hr. 
Schizaea elegans (Vahl.) Sco. 


Acanthaceae 


Acanthaceae 


Acanthaceae 


Araliaceae 


Araliaceae 


Asteraceae 


Asteraceae 


Justicia paniculate Burm. 
Rungia sp. 


Thumbergia grandiflora Roxb. 
A ralia spinosa L 


Trevesia palmata Vis. 


Nil 

Nil 

Nil 

Nil 

Nil 

Da-yin-kauk 

Nil 

Nil 


Say - kha - gyi 
Nil 


Kyi- note- thi 


Inula sp. 


Balsaminaceae 


Berberidaceae 


Berberidaceae 


Buddlejaceae 


Caesalpin iaceae 


Mikania scandens (L.) Willd. 


Impatiens racemosa DC. 


Mahonia napaulensis DC. 


Hpaw 
Hpaw -hpu 


Nil 


ia-ma-ni-nwe 


Dan-pan 


Berber is thunbergii DC. 


Buddleja asiatica Lour. 


Caryophyllaceae 


Chenopodiaceae 


Cucurbitaceae 


Cucurbitaceae 


Ericaceae 


Ericaceae 


Ericaceae 


Ericaceae 


Euphorbiaceae 


Fabaceae 


Hypericaceae 


Hypericaceae 


Loranthaceae 


Melastomataceae 


Menispermaceae 


Oleaceae 


Onagraceae 


Orchidaceae 


Orchidaceae 


Orchidaceae 


Caesalpinia sp. 


St ellaria media (L.) Vi II. 


Chenopodium ambrosioides L 


Gymnopetalum conchinchinese Kz. 


Momordica dioica Roxb. 


Gaultheriafragrantissima Wall. 


Rhododendron campanulatum D.Don. 


Rhododendron glaucophyllum Rehder. 


Maesa semiserrata Wall. 


Homonoia riparia Lour. 


Shan-padauk 


Nil 


Kyaung-me-ku 


Nil 


H 

Fern 
£cm 
Fcm 
Fcm 
Fern 
^ H 
Fern 

H 

C 

s 

s 

c 

H 

S 


Unknown 


Say - mu 


Taw-kinmon 


S 

WC 


H 


H 


Kyet - hin - kha - cho 


Unknown 


Taung- za- latt 


Nil 


Kazaw 


Apios camea Benth.ex Baker. 


Hypericum choisianum Wallich 


Hypericum japonicum Thumb. 


Scurrula elata Dancer. 


Melastoma malabathricum L. 


Ye-tha-pyae 


PeJ pan 


Unknown 


Unknown 


Kyi - paung 


Stephania venosa Spreng. 


Jasminum sp. 


Ludwigia ocovalvis (Jacq) Raven Kew Bull. 


Coelogyne nitida (Wall, ex D. Don) Lind L. 


Dendrobium sp. 


Dendrobium falconeri I look. 


Oe-boke 


Taung Kya 


Taw-sa-be 


Lay Nyin Gyi 


Ngwe-hnin-phyu 


Mauk-kham-war 


Myat Thit Khwa 


JP 

EP 


I 
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C - Climber, EP- Epiphyte; H- Herb; S- Shrub; WO WoodT^^T 

5.4.1.3 Important value index of trees 

The tree species with the highest IVI value were fn.mH * u o ,, 

—* (Maltino) Hatus, T, ^ 

? T~T7T~ Wa " ' ,he r “° rded Slebtun Lour ' 

C ~ m * m (Maki " 0) ” d „ ma „ glf „ B ,1 „ re 

dominant species and the species alnoides Buch-Ham a ^ ^ 

Wall u/ere f ,i m„ and Anogeissum acuminata 

wail, were found as common species (Table 5.4-4). 

Tab* 5.4.4 Iruponam Value I„de, „VI, of*, species recorded Tong,i„ q ia. Dam sire and 

Power House area 
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'l 


8 

Averrhoa bilimbi L. 

Oxalidaceae 

T 

1.79 

2.69 

2.63 

* 

9 

Careya aroborea Roxb. 

Lecythidaceae 

T 

2.99 

2.24” 

“Tip 


10 

Litsaea polyantha Juss. 

Lauraceae 

T 

2.99 

2.24 

uTj 

1 f 

11 

Lithocarpus pachyphylla (Kurz.) Rchd. 

Fagaceae 

T 

2.99 

2.24 

lJi 

12 

Araucaria excelsa R. Br. 

Araucariaceae 

T 

2.99 

2.24 

ttpt 

11 , 

13 

A Is ton ia scholaris R.Br. 

Apocynaceae 

T 

2.39 

2.24 

L64n| 

14 

Persea sp. 

Lauraceae 

T 

2.39 

2.24 

1.64 

f It.- 

15 

Strychnos nux-vomica L. 

Loganiaceae 

T 

2.39 

2.24 

1.64 

fl 

16 

Solenocarpus indica Wight & Am. 

Anacardiaceae 

T 

2.39 

2.24 

L64 


17 

Pinus khasva Royle. 

Pinaceae 

T 

1.79 

2.24 

Lm . 

ffe 

18 

Lagerstroemia parviflora Roxb. 

Lythraceae 

T 

1.79 

2.24 


19 

Anisoptera scaphula (Roxb.) Pierre. 

Dipterocarpaceae 

T 

1.79 

2.24 

2.18 

(M 

20 

Bauhinia variegata L. 

Caesalpiniaceae 

T 

1.79 

2.24 

2.18 

6 ;| 

21 

Mussaenda sp. 

Rubiaceae 

ST 

1.19 

1.79 

2.63~" 

PI 

22 

Bridelia stipulates Blume. 

Euphorbiaceae 

T 

2.39 

1.79 

1.31 


23 

Lagerstroemia macrocarpa Kurz. 

Lythraceae 

T 

1.79 

1.79 

1 .WJ 

. j 

24 

Adina cor difolia Hk.f. 

Rubiaceae 

T 

1.79 

1.79 

1.75 

P 

25 

Syzygium jambos (L.) Alston. 

Myrtaceae 

T 

1.79 

1.79 

1.75 ~~ 

t' 1 

26 

Pyrus granulosa Bertol. 

Rosaceae 

ST 

1.79 

1.79 

1.75 

- 

27 

Abies sp. 

Pinaceae 

T 

1.79 

1.79 

1.75 

--I 

28 

Eugenia jambos L. 

Myrtaceae 

T 

1.79 

1.79 

1.75 

“T 

29 

Balanostreblus sp. 

Moraceae 

ST 

1.79 

1.79 

1.75 

51 

30 

Dalbergia rimosa Roxb. 

Fabaceae 

ST 

1.79 

1.79 

1.75 

5i 

31 

Crypteronia paniculata Kurz. 

Lythraceae 

T 

1.79 

1.79 

1.75 

5J 

32 

Ehretia accuminata R. Br. 

Boranginaceae 

T 

1.79 

1.79 

1.75 

5J 

33 

Michelia floribunda Finet & Gagnep. 

Magnoliaceae 

T 

1.19 

1.34 

1.97 

4j 

34 

Rhus chinensis Mill. 

Anacardiaceae 

ST 

1.19 

1.34 

1.97 

45 

35 

Baccaurea sapida Muell. 

Euphorbiaceae 

T 

1.19 

1.34 

1.97 

45 

36 

Callicarpa pedunculata R. Br 

Verbenaceae 

ST 

1.19 

1.34 

1.97 

45 

37 

38 

Lithocarpus aggregatus Barnett. 

Rehd. 

Acer oblongum Wall. 

Fagaceae 

/V PA**0 m A/t a 

T 

1.19 

1.34 

1.97 

45 
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4 # chaenomelex up 

Magnolia rostrata W Smith 

SO Engel horeltla splcata Bl 

S | Wellemlui tiniorious DC. 

Rosaceac 

Magnoliuccae 

T 

T 

0.59 

0.89 

2.63 

4.11 

1.19 

0.89 

1.75 

3.83 

-luglandaceac 

Rubiaccac 

T 

ST 

1.19 

1 IQ 

0.89 

vn 

1.31 

3.39 

s? Rkoifoikndron glau'ophyllum Rchdcr 

hricaccac 

ST 

1 . 1 v 

1.19 

U.nV 

0.89 

1.31 

1.31 

3.39 

3.39 

si Jug Ians regia l 

Juglandaccae 

T 

1.19 

0.89 

1.31 


S4 Trema oriental is l 

( annabaceae 

ST 

1.19 

0.89 

1.31 

l IQ 

S5 Mill lotus oblongtfolius (Miq.) Mull. 

luphorbiaceac 

T 

1.19 

0.89 

1.31 

3.39 


100 

100 

100 

299 


5.4.1.4 Kart* and Endangered Species 


Among the recorded species, the species Anisopiera scaphula is listed as Critically 
endangered (CR) species under IUCN Red List and the two species, Schima wallichii and 

Magnolia mstrata, are Vulnerable species (VU) (Table 5.4-5 ). 


Table 5.4-5 Threatened plant species recorded in the Tongxinqiao dam site and Power 


Sr. No. 

Species 

Family 

IUCN Status 

1 

Schima wallichii (DC.) Korth. 

Theaceae 

VU 

2 

Anisopiera scaphula (Roxb.) Pierre. 

Dipterocarpaceae 

CR 

3 

Magnolia rostrata Smith. 

Magnoliaceae 

VU 


5.4.2 Fauna 


Random Point count method was used for the bird survey and took the photograph of birds. 
Birds were observed with binoculars and identified aided with field guide. Nocturnal birds 
were observed when it becomes dusk. Point count and opportunistic methods were used to 
census the species richness and point counting was used to get the relative measure ot bird 
abundance. 

Distribution and presence of mammals were examined by conducting track and sign surv eys. 
Sighting of prey species, tracks, scats, droppings were undertaken as data gathering in the 
field. Voucher specimens of tracks were taken in the torms ot plaster casts, photographs or 
tracings. Questionnaire Survey was conducted and the results of questioning each individual 
informant were treated as a distinct sample. 

The study on reptilian and amphibian species was based on active search and trapping method. 
Stratification of the habitat was relatively similar to that of mammal study. Reptilian and 
amphibian species were actively searched during the survey period. The collected specimens 
w crc preserved in 10% formalin for further identification in the laboratory. 
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5.4.2.1 Mammals 


5 Description of the Surrounding fc nv 


I 


A total of 24 mammal species were recorded in Tongxinqiao Dam site and Power Hou v . 
areaTable 5.4-6). Among them 10 mammal species were listed as threatened species und^ 
IUCN Red List. Out of the recorded threatened species, 5 species were endangered spcc, t . 
and another 5 species were recorded as vulnerable species. 


Table 5.4-6 Mammal species recorded in Tongxinqiao Dam site and Power House area 


Sr. 

No. 

Scientific name 

— 

Common name 

Family 

IUCN 

Status 

Remati 

L I 

1 

Mams javanica 

Sunda Pangolin 

Manidae 

EN 

| Interview 

2 

Manis pentadactyla 

Chinese Pangolin 


EN 

Interview 

3 

M. mulatto 

Rhesus Macaque 

Cercopithecidae 

LC 

Observed 

4 

M. Macaque 

Assamese as same ns is 


NT 

t Interview 

5 

Trachypithecus shortridgei 

Shortridge’s Leaf Monkey 


EN 

Interview 

6 

Hoolock hoolock 

Hoolock gibbon 

Hylobatidae 

EN 

Voice 

7 

Cuon alpinus 

Dhole 

Canidae 

EN 

Tracks 

8 

Ursus thibetanus 

Asian Black Bear 

Ursidae 

VU 

Sign 

9 

Helarctos malayanus 

Sun Bear 


VU 

Interview 

10 

Maries flavigula 

Yellow-throated Marten 

Mustelidae 

LR 

Interview 

11 

Arctonyx collaris 

Hog Badger 

Lutrinae 

LR 

Interview 

12 

Lutrogale perspicillata 

Smooth Otter 


LR 

Interview 

13 

Viverricula indica 

Small Indian Civet 

Viverridae 

LR 

Interview 

14 

Paradoxurus hermaphrodites 

Common Palm Civet 


LR 

Observed 

15 

Herpestes Javanicus 

Small Asian Mongoose 

Herpestidae 

LR 

Interview 

16 

Prionailurus bengalensis 

Leopard Cat 


LC 

Interview 

17 

Catopuma temminckii 

Asian Golden Cat 


VU 

Interv lew 

18 

Sus scrofa 

Eurasian Wild Pig 

Suidae 

LR 

Tracks 

19 

Rusa unicolor 

Sambar 

Cervidae 

VU 

Tracks 

20 

Muntiacus muntjak 

Red Muntjac 


LR 

Tracks^ 

21 

Ratufa bicolor 

Black Giant Squirrel 

Sciuridae 

LR 

Observed 

22 

Callosciurus erythraeus 

Pallaus’s Squirrell 


LR 

Observed 

23 

Hystrix brachyuran 

Malayan Porcupine 

Histricidae 

VU 

Interview^ 

24 

Atherurus macrourus 

Brush-tailed Porcupine 


LR 

Interview^ 


5.4.2.2 Birds 


A total of 117 bird species were observed in the Tongxinqiao Dam site and Power House area 
(Table 5.4-7). Among the observed species, 2 vulnerable species and 3 Near-threatened 
species were recorded. Most of the bird species were found as resident species residing in the 
area for all seasons. Out of the recorded species, some species were recorded as winter 
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visitors. 


5 Dewr.pt.on of the Surround,n* Knv.ronmcm 


Table 5.4-7 Bird species recorded at in 


Tongxinqiao D am site an d Power House area 


Sr. 

No. 

Scientific name 

Common name 

Family 

IUCN 

Status 

1 

Bambusicofa fi tchii 

Mountain Bamboo Partridge 

PHASIANIDAE 

LR 

2 

Gallics galliis 

Red Junglefowl 

PHASIANIDAE 

LR 

LK 

3 

Arborophila atrognlaris 

White-cheeked Partridge 

PHASIANIDAE 

NT 

4 

Picumnus innominatus 

Speckled Piculet 

PICIDAE 

LR 

5 

Celeus brachyurus 

Rufous Woodpecker 

PICIDAE 

LR 

6 

Blythipicus pvirhotis 

Bay Woodpecker 

PICIDAE 

i LR 

7 

Picus chlorolophus 

Lesser Yellownape 

PICIDAE 

LR 

8 

Pirns flavinucha 

Greater Yellownape 

PICIDAE 

-j 

LR 

9 

Megalaima virens 

Great Barbet 

MEGALAIMIDAE 

LR 

10 

Megalaima franklinii 

Golden-throated Barbet 

MEGALAIMIDAE 

LR 

11 

Megalaima asiatiea 

Blue-throated Barbet 

MEGALAIMIDAE 

—-1 

LR 

12 

Megalaima haemacephala 

Coppersmith Barbet 

MEGALAIMIDAE 

LR 

13 

Buceros bicornis 

Great Hombill 

MEGALAIMIDAE 

NT 

14 

Aceros nipalensis 

Rufous-necked Hombill 

MEGALAIMIDAE 

VU 

15 

Upupa epops 

Common Hoopoe 

UPUPIDAE 

LR 

16 

Harpactes erythrocephalus 

Red-headed Trogon 

TROGONIDAE 

LR 

17 

A/cedo arrhis 

Common Kingfisher 

ALCEDINIDAE 

LR 

18 

Halcyon s my mens is 

White-throated Kingfisher 

HALCYONIDAE 

LR 

19 

Halcyon pileata 

Black-capped Kingfisher 

HALCYONIDAE 

LR 

20 

Nyctyomis athertoni 

Blue-bearded Bee-eater 

MEROPIDAE 

LR 

21 

Hierococcvx spanerioides 

Large Hawk Cuckoo 

CUCULIDAE 

LR 

22 

Cuculus micropterus 

Indian Cuckoo 

CUCULIDAE 

LR 

23 

Cypsiurus balasiensis 

Asian Palm Swift 

APODIDAE 

LR 

24 

Otus spilocephalus 

Mountain Scops Owl 

STRIGIDAE 

LR 

25 

Glaucidium brodiei 

Collared Owlet 

STRIGIDAE 

LR 

26 

Caprimulgus indicus 

Grey Nightjar 

CAPRIMULGIDAE 

LR 

27 

Strepiopelia orientalis 

Oriental Turtle Dove 

COLUMBIDAE 

LR 

28 

Streptopelia chinensis 

Spotted Dove 

COLUMBIDAE 

LR 

29 

Ducula badia 

Mountain Imperial Pigeon 

COLUMBIDAE 

LR 

^ 30 

Spilornis chee/a 

Crested Serpent Eagle 

ACCIPITR1DAE 

LR 

-- 

31 

Accipiter hadius 

Shikra 

ACCIPITRIDAE 

LR 

32 

Iciinaetus malayensis 

Black Eagle 

ACCIPITRIDAE 

LR 

33 

Bubulcus ibis 

Cattle Egret 

ARDEIDAE 

LR 

34 

Pitta moluccensis 

Blue-winged Pitta . 

PITTIDAE 

LR 

35 , 

Psarisomus dalhousiae 


EURYLALMINAE 

LR 

rj<r < 

Chloropsis hardwickii 


IRENIDAE 

LR 

L37 

Lanius schach 


LANIIDAE 

LR 
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-- - 1 Description of the Surrounding 1 nvin m 

' ’ 1 ^mninaU 

l, P ct *** were recorded in Tongxinqiuo f)am site and Power H ( „. 

scalable 5.4.ft, Am Usc 

1UCN Red ' ,Cm *** ma,n,na * species were 1 1 sled as threatened species und er 

-ist Out of the recorded threatened species, 5 species were endangered spcci * 

her 5 species were recorded as vulnerable species. 

" 4 (> Mammal species recorded in Tongxinqiao Dam site and Power House area 


h 


Sr 

No 

_L 

2 

3 

4 

5 _ 

6 
7 


Scicnnric name 

Man i* Javan tea 
Maul* /Jt'nfadat jy/ a 
M mulatto 
M Macaque 

JrachypithecuA shortndyct 
/ ft to lot k hooloi k 
( non a/ptnus 


10 


L 13 

14 

15 


thiln'ianus 


Ht'hjn io\ malayanus 


C ommon name 

Sunda Pangolin 
( 'lunette Pangolin 
Phcbus Macaque 
Assamese cmamensh 
Shortridgc’x Leaf’Monkey 
Hotdock gibbon 

Dhole 

Asian Black Bear 


Marten flavi%ulu 


1 1 Arctonyx collar is 
I 2 In troy air per yju it lata 

Vtvrrru ula indUa 
Paradoxuru* hermaphrodites 
I Herpexte* Javanicu* 
Prionailuru* bcngalensis 
I 7 ( afop-jfna temminckii 

18 Suxxcrofa 

19 R uxa unicolor 

20 


Sun Bear 


Yellow-throated Marten 


I log Badger 


16 


23 

24 


Muntiacux rnunfjak 
Batufa bicolor 


; a-,- 

22 ( allosciuru* erythracun 


Asian (inldcn Cat 
Luraxian Wild Pig 
Sambar 
Red Muntjac 


Hyxtrix brachyuran 
Alherurus macrouru* 


5-4.2.2 Blrdx 


BI.k 1- (iiant Squirrel 
Pallaua , i S quirrcll 
Malayan Porcupine 
Brush-tailed Porcupine 



Smooth Otter 
Small Indian ( ivet 
< ommon Palm Civet 
Small Asian Mongoose 
leopard Cat 


A total of 117 bird species were observed in ,h, t 
<™‘ 5.4.7,. Amo* to „ bscrvc(J ^ 

tpcciet were recorded. Most of die bird species were found' T ^ 

“ f " of-* recorded spccic , J^y**"*"**** 

» • c species were recorded as winter 
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5 Description of the Surrounding Environment 
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visitors. 


5.4.7 Bird spate* recorded a, in T<,„g x i nqia0 Dam ^ anJ pi)wcr ^ ^ 


Sr. 

No. 

Scientific name 

Common name 

Family 

IUCN 

Status 


Bambitsieolafytchii 

Mountain Bamboo Partridge 

PHASIANIDAE 

LR 

~~7 

Callus gal his 

Red Junglefowl 

PHAS1ANIDAE 

LR 

3 

irbon ) phi la atrogulari.s 

White-cheeked Partridge 

PHASIANIDAE 

NT 

4 

Picumnus innommatus 

Speckled Piculet 

PICIDAE 

LR 

5 

Celeus brachyurus 

Rufous Woodpecker 

PICIDAE 

LR 

6 

Blythipkus pyrrhotis 

Bay Woodpecker 

PICIDAE 

LR 

7 

Picus chlorolophus 

Lesser Yellownape 

PICIDAE 

LR 

8 

Picus flavinucha 

Greater Yellownape 

PICIDAE 

LR 

9 

Megalaima virens 

Great Barbet 

MEGALAIMIDAE 

LR 

10 

Megalaima franklinii 

Golden-throated Barbet 

MEGALAIMIDAE 

LR 

11 

Megalaima asiatica 

Blue-throated Barbet 

MEGALAIMIDAE 

LR 

12 

Megalaima haemacephala 

Coppersmith Barbet 

MEGALAIMIDAE 

LR 

13 

Buceros bicornis 

Great Hombill 

MEGALAIMIDAE 

NT 

14 

Aceros nipalcnsis 

Rufous-necked Hombill 

MEGALAIMIDAE 

VU 

15 

Upupa epops 

Common Hoopoe 

UPUPIDAE 

LR 

16 

Harpactes erythroccphalus 

Red-headed Trogon 

TROGONIDAE 

LR 

17 

Alcedo aithis 

Common Kingfisher 

ALCEDINIDAE 

LR 

18 

Halcyon smymensis 

White-throated Kingfisher 

HALCYONIDAE 

LR 

19 

Halcyon pileata 

Black-capped Kingfisher 

HALCYONIDAE 

LR 

20 1 

Nyctyomis athertoni 

Blue-bearded Bee-eater 

MEROPIDAE 

LR 

21 

Hierococcyx sparverioides 

Large Hawk Cuckoo 

CUCULIDAE 

LR 

22 

Cuculus micropterus 

Indian Cuckoo 

CUCULIDAE 

LR 

23 

Cypsiurus balasiensis 

Asian Palm Swift 

APODIDAE 

LR 

24 

Otus spilocephalus 

Mountain Scops Owl 

STRIGIDAE 

LR 

25 

Glaucidium brodiei 

Collared Owlet 

STRIGIDAE 

LR 

26 

Caprimulgus indicus 

Grey Nightjar 

CAPRIMULGIDAE 

LR 

27 

Streptopelia orientals 

Oriental Turtle Dove 

COLUMBIDAE 

LR 

28 

Streptopelia chinensis 

Spotted Dove 

COLUMBIDAE 

LR 

29 

Ducula badia 

Mountain Imperial Pigeon 

COLUMBIDAE 

LR 

30 

Spilornis cheela 

Crested Serpent Eagle 

ACC1PITRIDAE 

LR 

31 


Shikra 

ACCIPITR1DAE 

LR 

32 

Ictinaetus malayensis 


ACCIP1TRIDAE 

LR 

33 

Bubulcus ibis 

Cattle Egret 

ARDEIDAE 

LR 

34 


Blue-winged Pitta 

PITTIDAE 

LR 

35 

Psarisomus dalhousiae 


EURYLAIMINAE 

LR 

36 

Chloropsis hardw ickii 


IREN1DAE 

LR 

37 

Lanins schach 


LANIIDAE 

LR 
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80 

A fcgalurus palus iris 

Striated Grassbird 

k me surrounding Environment 



ii 

Garrulax leucolophus 

White-crested LauBhimuhn^K 

MEGALURINAE 

LR 



"7 ;P 

Gamtlax moni/eger 

- — -*»&nHiKinrush 

J^^erJMecklaced Laughing.hrush 
_Greater Necklaced LauehmBthnich 

garrulacfdae 

LR 



83 

Garrulax pec tombs 

garrulacidae 

LR 



84 

Garrulax ruficollis 

-_ u&ninginrusn 

Chestnut-backed Laufihineth'mdT~ 

GARRULACIDAE 

LR 



85 

Garrulax nuchalis 

^garrulacidae 

GARRULACIDAE 

GARRULACIDAE 

LR 



86 

Garrulax erythrocephalus 

- --- '*© 11|1 *6>inrusn 

-^!Hl^£[?'vned Laughm^hn^T 

NT 



87 

Liocichla phoenicea 

Red-faced Liocichla 

LR 



88 

Pellomeum tickelh 

BufT-breasted Babbler 

garrulacidae 

LR 



89 

Pellomeum ruficeps 

PufT-throated Babbler 

SYLVIDAE 

LR 



90 

91 

Xiphirhynchus superciliaris 
Pnoepvga pus ilia 

Slender-billed Scimitar Babbler 
Pygmy Wren Babbler 

SYLVIDAE 

SYLVIDAE 

SYLVIDAE 

LR 

LR 

LR 



92 

93 

Spelaeomis Jormos us 
StachvrLs ruficeps 

Spotted Wren Babbler 
Rufous-capped Babbler 

SYLVIDAE 

SYLVIDAE 

LR 

LR 



94 

Stachyris chry'saea 

Golden Babbler 

SYLVIDAE 

LR 



95 

Stachyris nigriceps 

Grey-throated Babbler 

SYLVIDAE 

LR 



96 

Gampsorhynchus rufulus 

White-hooded Babbler 

SYLVIDAE 

LR 

i 


97 

Leiothrlx argentauris 

Silver-eared Mesia 

SYLVIDAE 

LR 

i 


98 

Alcippe poioicephala 

Brown-cheeked Fulvetta 

SYLVIDAE 

LR 



99 

Alcippe morrisonia 

Grey-cheeked Fulvetta 

SYLVIDAE 

LR 



100 

Alcippe nipalensis 

Nepal Fulvetta 

SYLVIDAE 

LR 

■ 


101 

Yuhina castaniceps 

Striated Yuhina 

SYLVIDAE 

LR 



102 

Yuhina bakeri 

White-naped Yuhina 

SYLVIDAE 

LR 



103 

Yuhina occipitalis 

Rufous-vented Yuhina 

SYLVIDAE 

LR 



104 

Paradoxomis gularis 

Grey-headed Parrotbill 

SYLVIDAE 

LR 



105 

Dicacum ignipectus 

Fire-breasted Flowerpecker 

NECTARINIIDAE 

LR 



106 

Aethopyga gouldiae 

Mrs Gould's Sunbird 

NECTARINIINAE 

LR 



107 

Aethopyga saturata 

Black-throated Sunbird 

NECTARINUNAE 

LR 



108 

Aruchnolhera magna 

Streaked Spiderhunter 

NECTARINUNAE 

LR 



109 

Passer ruti/ans 

Russet Sparrow 

PASSERIDAE 

LR 



110 

Passer montanus 

Eurasian Tree Sparrow 

PASSERIDAE 

LR 



111 

Motacilla alba 

White Wagtail 

MOTACILLIDAE 

LR 



112 

Motacilla citreola 

Citrine Wagtail 

MOTACILLIDAE 

LR 



113 

Amhus hodgsoni 

Olive-backed Pipit 

MOTACILLIDAE 

LR 

- 


114 

An thus rufulus 

Paddyfield Pipit 

MOTACILLIDAE 

LR 



115 

Lonchura striata 

White-rumped Munia 

ESTRILDIDAE 

LR 



116 

Lonchura punctulata 

Scaly-breasted Munia 

ESTRILDIDAE 

LR 



117 

Emberiza pus ilia 

Little Bunting 

EMBERIZIDAE 

LR 


5.4.23 Amphibians and Repti 

les 



• 

A total of 3 reptile species and 1 amphibian species were recorded during the survey period at 
T °ngxinqiao Dam site and Power House area. No threatened species of reptile and amphibian 

in 





































































































































5 Description of the Surrounding |« nV|| 


species was found during the survey period, (seeing Table 5.4-8) 




Table 5.4-8 Reptile and Amphibian species recorded during the survey period 


Sr. 

No. 

Scientific Name 

Common Name 

Family 

IUCN Status 

nTI '*S„ lu , 

none 

1 

Ahaetulla nasuta 

Long-nosed whip snake 

Colubridae 

Lc 

2 

Calotes emma 

Forest crasted lizard 

Agamidae 

Lc 

none 

3 

Mabuya multifasciata 

Many-lined sun skink 

Scincidae 

Lc 

none 

4 

Bufo melanostatus 

Common toad 

Bufonidac 

Lc 

none 


5.4.2.4 Fishes 


A total of 15 fish species at upstream and downstream were recorded during the survey period 
(Table 5.4-9 and Table 5.4-10) , where members of Family Cyprinidae dominate the fish 
fauna. It was reportedly recorded that the fishes were in small population size. Fishery 
activities were not observed in the area. The recorded fish species were not listed under IUCN 
Red List. The recorded fish species are not listed under long-distance longitudinal migratory 
species. According to the interview result, the fishes were not main sources for the 
consumption of the local people. 


Table 5.4-9 Fish species recorded at upstream site 


Sr. No. 

Scientific Name 

Common Name 

Family 

IUCN Status 

Remark 

1 

Puntius chola 

Barb 

Cyprinidae 

LR 

Interview 

2 

Labeo calbasu 

Carp 

Cyprinidae 

LR 

Interview 

3 

Labeo boga 

Caip 

Cyprinidae 

LR 

Interview 

4 

Cirrhinus mrigala 

Carp 

Cyprinidae 

I R 

Interview 

5 

Osteobrama belangeri 

Carp 

Cyprinidae 

LR 

Interview 

6 

Garra lamia 

Carp 

Cyprinidae 

LR 

Interview 

7 

Tor brevifilis 

Carp 

Cyprinidae 

LR 

Interview ^ 

8 

Heteropneustes fossilis 

Stinging catfish 

Heteropneustidae 

LR 

Interview 

9 

Myslus montanus 

Striped dwarf catfish 

Bagridae 

LR 

Interview 

10 

Mystus vittatus 

Catfish 

Bagridae 

LR 

Interview ^ 

11 

Mystus bleekeri 

Catfish 

Bagridae 

LR 

Observed 

12 

Mystus montanus 

Catfish 

Bagridae 

LR 

Observed 

13 

Channa striatus 

Striped snake head 

Chanmdae 

LR 

Interview 

14 

Channa orientalis 

Brown snakehead 

Channidae 

LR 

Interview 

15 

Glyptothorax dorsalis 

Catfish 

Sisoridae 

LR 

Interview 
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5 Dt<cn P |lo n of Ihe Surrounding Environment 

T* We 5410 Fish sp "“ ■»« 


Sr. No. 

1 

2 

"T 

Scientific Name 

Common Name 

Family 

IUCN Status 

Remark 

Puntius chola 
l abco calbasu 

Barb 

Carp 

Cyprinidae 

LR 

Interview 

labto angra 

Carp 

Cyprinidae 

Cyprinidae 

LR 

LR 

Interview 

( )hs.orv/lr»d 

^ 4 

5 

Cirrhinus mrigala 

Carp 

Cyprinidae 

LR 

V UCU 

Interview 

Osleobrama belangeri 

Carp 

Cyprinidae 

LR 

All tVI V 1W W 

Interview 

6 

Garra lamta 

Carp 

Cyprinidae 

LR 

a mu v it w 

Interview 

7 

8 

Tor brevifilis 

Carp 

Cyprinidae 

LR 

Interview 

Heteropneustes fossilis 

Stinging catfish 

Heteropneustidae 

LR 

Interview 

9 

Mystus vittatus 

Catfish 

Bagridae 

LR 

Interview 

10 

Mystus bleekeri 

Catfish 

Bagridae 

LR 

Observed 

11 

Mystus montanus 

Catfish 

Bagridae 

LR 

Observed 

12 

Channa striatus 

Striped snake head 

Channidae 

LR 

Interview 

13 

Channa orientals 

Brown snakehead 

Channidae 

LR 

Interview 

14 

Glyptothorax dorsalis 

Catfish 

Sisoridae 

LR 

Interview 

15 

Glyptothorax cavia 

Catfish 

Sisoridae 

LR 

Interview 


S.4.2.5 Benthonic organisms 

Benthos species were rare in both upstream and upstream sites. Three species at upstream site 
and two species at downstream site were recorded. Two mollusc species were found during 
the survey periood. The earthworm species Notoscolex striatus was observed both in upstream 
and downstream sites (Table 5.4-1 land Table 5.4-12). 

Table 5.4-11 Benthos species recorded at upstream site 


Sr. No. 

Species 

Family 

Group 

Remark 

1 

Pi/a polita 

Ampullariidae 

Mollusk 

uncommon 

2 

Pheretima andersoni 

Megascolecidae 

Earthworm 

uncommon 

3 

Notoscolex striatus 

Megascolecidae 

Earthworm 

uncommon 


Table 5.4-12 Benthos species recorded at downstream site 


Sr. No. 

Species 

Family 

Group 

Remark 

1 

Clea helena 

Buccinidae 

Mollusk 

uncommon 

2 

Notoscolex striatus 

Megascolecidae 

Earthworm 

uncommon 


$-4.2.6 Planktons 

A total of 9 plankton species were recorded at upstream site, where 5 species were observed 
as zooplankton species and the next 4 species as phytoplankton species. Among the recorded 
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5 Description of the Surrounding f :nV| 


species, Closteriurn archerianum was found as common species. Seven plankton specj c 

c 

found from the samples collected from downstream site. Among these recorded p| an ^ 
species, three species were found as zoolplankton species and two species as phytop| an ^ 
species (Table 5.4-13and Table 5.4-14). 


Table 5.4-13 Plankton species recorded at upstream site 


Sr. No. 

Species 

Group 

Family 

Remark 

1 

Diffugia lebes 

Zoolplankton 

Diffugiidae 

Uncommon 

2 

Spathidium spathula 

Zoolplankton 

Didiniidae 

Uncommon 

3 

Notholca acuminate 

Zoolplankton 

Brachiondae 

Uncommon 

4 

Brachionus falcatus 

Zoolplankton 

Brachiondae 

Uncommon 

5 

Bosmina sp 

Zoolplankton 

Bosminidae 

Uncommon 

6 

Closteriurn archerianum 

Phytoplankton 

Desmidiaceae 

Uncommon 

7 

Spirogyra protecta 

Phytoplankton 

Zygnemataceae 

Uncommon 

8 

Oscillatoria subbrevis 

Phytoplankton 

Oscillatoriaceae 

Uncommon 

9 

Tabellariae sp 

Phytoplankton 

Fragilariaceae 

Uncommon 


Table 5.4-14 Plankton species recorded at downstream site 


Sr. No. 

Species 

Group 

Family 

Remark 

1 

Diffugia lebes 

Zoolplankton 

Diffugiidae 

Uncommon 

2 

Spathidium spathula 

Zoolplankton 

Didiniidae 

Uncommon 

3 

Brachionus falcatus 

Zoolplankton 

Brachiondae 

Uncommon 

4 

Closteriurn archerianum 

Phytoplankton 

Desmidiaceae 

Uncommon 

5 

Spirogyra protect a 

Phytoplankton 

Zygnemataceae 

Uncommon 

6 

Lyngbya contorta 

Phytoplankton 

Oscillatoriaceae 

Uncommon 

7 

Tabellariae sp 

Phytoplankton 

Fragilariaceae 

Uncommon 


5.5 Socio-economic Components 
5.5.1 Infrastructures 


Chiphwi is suffering from poor and irregular system of transportation. The road passes 
through Bala Min Htin Bridge across the Ayeyarwady River and from Wai Maw to Chiphwi is 
140 kilometers (87 miles), landslides often is experienced along the N'Mai Hka. hon' 
Chiphwi to Pang Wa is a 67.6 kilometers (42 miles) all season hard surface road. A motor 
road from Pang Wa to Hpimaw through Hpare-Nazumbaw-Chichyang -Jigyaw, Gam Hkun 
117 kilometers (110 miles) was opened since 2002, but it can be used only during the of 
season. There is also a road between Pang Wa to Ngawchang Hka Bridge a junction to Hsa" 
Law and Hpimaw. Nowadays, local ethnic leaders upgraded many of the foot path system v 
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. ! 

hard surface road system. Sometimes cars used on these roads encounter landslides in rainy 
season due to steep slopes. A bridge across the N'Mai Hka was constructed in 2003-2004 
connecting Zanaung ’tang and Chiphwi. Before the construction of a new concrete bridge, a 
suspension bridge of cane was used instead. Chiphwi- Pang Wa. Chiphwi-Hsaw Law. 
Chiphwi- N'Jang Yang. Chiphwi-Hpimaw hard surface motor roads are used during the open 
season. Road transportation in Chiphwi is mostly footpath system. Local people use this 
footpath system of mountain transportation and they also have a custom to meet their relatives 

yearly. 

5.5.2 Population and Ethnic Groups 

Population is one of the important socio-economic conditions of a township. In 2013. the total 
population of Chipwi Township was 22.687 persons. (Table 3.1 and Table 3.2) Number of 
female population is higher than that of male population in Hsawlaw Township. Among the 
villages of Chipwi Township, the highest number of population is found in Chipwi Town 
(11 321 persons) and he lowest population is found in Byawloi Village (only 56 persons). 
Among the villages of Hsaw law Township. Hsawlaw Town is the highest with 7.070 persons 
and Larchin Village is the second highest with only 1,917 persons. Population density of 
Chipwi and Hsaw law townships are 17 and 10 persons per square density. 

The main ethnic group in the assessment area is Kachin people, most of which are Christians. 


5.5.3 People’s Health 

Health care delivery was provided by public institution and private clinics and personnel in 
Chipwi Township. 

The township health deparrn.cn, provides primary health care, family health, nutntton. child 
development, environmental healdt. common,cable disease coomtl- mcludmg tubercu oats, 
malaria, diarrhea and dysentery, childhood infections, expanded tmmunt 
non-communicable disease control such as cardiovascular diseases including ypcttensio 

accidents and injuries and so on. 

The commonest diseases recorded by *e he.,* depammen, were. Acute » 
Infections (ARI) and pneumoma. Malaria. Diarrhea, Dysentery, accdent and tnjuty. 

of frequency. 
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h Dcsuiplmn "I the Sum.iin.|, Mi , | ri , , l( , 1(i( 

There 

- senior middle schools, 4 middle schools and 52 primary schools in Chibwe Tow 
ip 2013 Th ^ 

e ratl ° °* teac hers to students was 1:22 in senior middle schools, 1:18 in middl • 

schools and 1:19 in primary schools. 

5.5.5 Minerals, Cultural Relics and Historic Sites 

No mineral, cultural relic or historic site is found in the range of the reservoir area, so there j s 
not the issue of submerging mineral, cultural relic or historic site. There are limited permanent 
residents and farmland distributed in the range of the reservoir area, and there are basically 
not any fruit trees or planted trees of economic values, without finding any important buildine 

or industrial or mining enterprise. 

As to the cultural hesitage, the status and history of lineage, ethnic, dress and ornaments, 

religion and so on are shown in the Appendix 5. 

5.5.6 Economic Conditions 

Landuse of Chipwi Township includes cultivated land, virgin land and non-cultivated land. In 
2013, there were 1,651 hm 2 of cultivated land and 228,387hnr of non-cultivated land 
Cultivated land included Le (paddy field), Ya (496.8 hm 2 ), Garden (621.2 hm”) and Taungyar 
(373 hm 2 ). The main crops are paddy, com, walnut and vegetables. Cows and buffalos are 
mainly used in agricultural works. Chicken, pig and duck are important livestock for home 
consumption. Walnut is the main income source of their livelihood. 

5.6 Environmental Quality 
5.6.1 Water Quality 

Water quality is monitored by the REM. The sampling sites are shown in Table 5.2-1 and 
Figure 5.2-1. Water samples were sent to the Department of Fishery, Government's laboratory 
and Myanmar Environment Institute. The labortary result can be seen in the Appendix 3. 
Water quality results are shown in Table 5.6-1. 

We propose to use the WHO drinking water standards, US Environmental Protection Agency's 
(EPA) standards and Chinese standards to assess the water quality. The results shows that 
some indexes meet the requirements from the proposed standards. But there are 4 indexes are 
exceeding the demands of standards. They are Iron, lead, mercury and fecal coliforms. iron 


Education 
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5 Dc<icn P ll0n of the Surrounding Environment 


5.6.2 Atmospheric and Acoustic Environment 

It can be known through reference to the standards of Th a ,l,nH a , 

. . , , , dnc * an( * Japan and comparison to 

the field monitoring results that the assessment am h,, , . 

ment area has a relatively high quality of air and 

acoustic environment around. Considering there aro ™ k.„ 

b mere are no big source ot pollution of air and noise, 

the main sources are only from the agricultural nrrvH..^ , . ., 

8 Ural Production and daily life that it has good 

environmental quanlity. The monitoring results are seen in Table 5.6-2 and Table 5.6-3 

1) Air quality 


Table 5.6-2 Monitoring results of air quality 


No. 

Parameters 

NAN-5 

NAN-6 

standards 

Remards 

1 

S0 2 

0.008 

0.005 

0.12 

Thailand 

2 

CO 

1.047 

0.690 

10 

Japan 

3 

no 2 

0.016 

0.027 

0.04 

Japan 

4 

TSP 

0.050 

0.071 

0.33 

Thailand 

1 _5 

PM I0 

0.044 

0.065 

0.12 

Thailand 


2) noise 


Table 5.6-3 Monitoring results of acoustic environment 


Parameters 

NAN-5 

NAN-6 

standards 

t-Aeq 

55.14 

65.63 

70 


5.7 Major Environmental Issues in the Assessment Area 

According to the site investigation information furnished by REM and results ot KHIDI s 



several on-the-spot surveys, the area where Tongxinqiao HPP is located does not involve any 
environmentally sensitive area defined by the national and local government ot Myanmai. 
Presently, the main problems in the assessment area include destructive cutting 
slash-and-bum cultivation, and loss of biodiversity and soil erosion. 
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6 Impact AtstMiTMmt and Mitigation Mn t1|f ^ 

6 Impact Assessment and Mitigation Measures 
6.1 Methods and Technologies 

The common technical methods for forecasting and assessing environmental impacts include 
mathematical model method, physical model method, analogy analysis method, and 
professional judgment method, etc. For example, it is mainly to use mathematical model 
method to forecast the amount of pollutants generated, ninotT reservoir storage ratio method 
to forecast water temperature, and ecological mechanism method to forecast the impacts on 
the terrestrial ecosystem and the aquatic ecosystem. The rating matrix arc used to a.scs, tIn- 
total impacts, the content and formulating significance are as follows. 

The matrix is shown as follows. The methods to calculate the significance ol cfitlcreni 
environmental impacts are mainly depended on the mechanism analysis and lllsl(,m ' 11 
experience and monitoring results. The rating matrix are shown in table 6.1-1. 

The methods on formulating the significance include the ecological mechanism deducing 
method for the ecological impacts, the standards value comparing method for UK- 
environmental facts with standard value such as water quality, noise and air. the significance 
adding happening probability method for the dam breaking significance et. 

Table 6.1-1 The impacts rating matrix 


Environmental Aspect/Issue 

Water 

Air 

Solid 

waste 

Noise 

Society 

Ecology 

The pre-construction period 







FS survey 

D 

D 

D 

D 

A+ 

H f 

El A studies 

D 

D 

D 

D 

A+ 

B+ 

Construction period 







Oiiarrv and borrow pit mining 

B- 

B- 

B- 

A- 

B+ 

B- 

B- 

i 

I 

f 

B- 

B- 

B- 

B- 

B+ 

concrete mixing system 

B- 

B- 

B- 

B- 

B+ 

B- 

Truck and machine maintaining and 
repairing 

B- 

B- 

B- 

B- 

B+ 

B- 

B 

Personnel live 

B- 

B- 

B- 

B- 

B+ 

Wastewater treating 

A+ 

D 

D 

D 

D 

1) 

Occupation of land 

D 

D 

D 

D 

B- 

B- 

Material transporting 

B- 

B- 

B- 

B- 

B- 

B+ 

B 

Other economic activity 

B- 

B- 

B- 

B- 

B-• 

Healthy management 

D 

D 

D 

D 

D 

li 

Resettlement 

B- 

B- 

B- 

B- 

B + 

B 

lit 

Other Materials processing such as wood 

B- 

B- 

B- 

B- 

B- 
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^^'"'''Tunnei construction 

A- 

li¬ 

B- 

- ' Dam filling 

u 

ft - 

ft- 

Field^management 

B+ 

B4 


-operation period 




^rjTj^ging especially environmental 

Fl * management 

B+ 

B+ 

B+ 

-inergy production 

B- 

B- 

B- 

-•'^''■^iientaUisk including earthquake 
b " and flood 

A- 

A- 

A- 

Decommissioning Per j 0 d 




Still using 

D 

D 

B- 

Removing 

B- 

B- 

B- 

Total 





'> Impatl Aw^Mmem 4nd Kf , Ul[AUotl . 


^significant Negative Impact A+: Significant Positive Impact 
B-: Some Negative Impact B+: Some Positive Impact 
C: Impacts are not clear, need more investigation 
D: No Impacts or Impacts are negligible, no further study required 

The scope of the assessment is the same with the Chapter 5. 
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A- 

A- 

A- 

A- 

B- 

A+ 

\) 

B 

B- 

B- 

B- 
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■ -t 
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The main impact assessment scope map is shown in attached map 12. It mainly involves the 
ecological affected area. As to the atmosphere and acoustic impacts, it is just skirting to 200m 
of the construction scope. Other environmental factors, such as hydrology, climate, solid 
waste and so on, impact area are nearly in the ecologicl impacts scope. The social impacts 
area should be confirmed by municiple boundary. 
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6 Impact Assessment and Mitigation Meav^ 


6.2 Environmental impacts assessment 

6.2.1 Impacts on Water Environment 

6.2.1.1 Changes of Hydrological Regime 

(1) Environmental Impacts During the Construction Period 

During the construction period, it is to retain water with cofferdam for construction of the 
dam, water enters the D/S through diversion tunnel, without any impact on the hydrological 

regime of the river channel. 

(2) Environmental Impacts During the Operation Period 
ly Impacts of Initial Water storage 

According to the construction programme and procedures ot Tongxinqiao HPP, it is to star, 
initial water storage after the diversion tunnel is closed in early May in Year 4. 

The size of Tongxinqiao Reservoir is relatively small, the storage capacity under the MOL is 
only 1.63 million m\ and the storage capacity under FSL is only 5.14 10 m . Through 

calculations, the reservoir will be closed for water storage in early May, and it will take 13.4h 
to store water to the MOL. Without considering the effect of power generation, it will take 
35 gh to store water to the FSL. The initial water storage time will be very short, with limited 
impacts on hydrological regime. 

2 Changes of Monthly Runoffs D/S of the Dam 

Tongxinqiao HPP will be conducted the headrace-type development, comprising concrete 
gravity dam, headrace tunnel, surge shaft, penstock and ground powerhouse, etc. After 
Tongxinqiao HPP is completed, the FSL of the reservoir will be El. 1,075m. the 
corresponding storage capacity will be 5.14*K)V, while the MOL will be El. 1.060m. and 
the corresponding storage capacity will be 1.63><10 6 m 3 . The perennial average discharge ot 
the HPP will be 124mVs. Water diversion of the HPP will not reduce the total quantity ot 
downstream water of the powerhouse, . During the low-water season.the runoffs will be 
greatly reduced from D/S of the dam to the powerhouse. The length of water-reducing reach - 
about 14.7km. The water reduction period will generally be 7 months (November to the 
following May). However, in the river channel D/S of the dam site, there is a tributary of Chat 
Maw Hka river, the confluence is about 2.96km away from the dam site, with inflow ot 
average annual flow of I2m 3 /s. So, basically there will not be cutoff of water. 
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After the formation of the abovementioned water reduction, there will be certain impacts of 
the surrounding environment, for instance the river valley landscape, vegetation growth, 
living of terrestrial animals and aquatic organisms (especially fishes). But the confluence of 
tributaries D/S of the dam will have certain mitigating roles in such impacts. 

Simultaneously, after the reservoir is stored water, the flow velocity from reservoir tail to 
before-the-dam will gradually slow down. After the other U/S cascaded HPPs are completed, 
the storage and regulation roles of the cascaded HPPs will have certain impacts on 
hydrological regime of the river reach of Tongxingqiao HPP, especially on inflow runoff and 
sediment of the reservoir, etc. 

3 Impacts of Daily Regulation on Hydrological Regimes D/S of the Powerhouse 
When the HPP is conducting daily regulation, it will cause variation range of water level of 
the river reach about 42.5km D/S of the powerhouse to confluence with Nmai Hka River than 
the natural state. The D/S water quantity of the powerhouse will generally remain unchanged. 
The variation of water level will not have impact on irrigation, water supply or navigation, 
since Ngaw Chang Hka River does not have These functions. 

6.2.1.2 Impacts on Water Temperature 

There are little impacts on the w'ater temperature during construction stage. The impacts may 
occur in the operation stage. 

The Tongxinqiao HPP is capable of daily regulation. With reference to the formula for 
reservoir water temperature calculation provided in Chinese hydrological specifications, the 
judging formula of reservoir water temperature is as follows. 

Averageannual runoff _ 

Total storage capacity of reservoir 

For a< 10, the reservoir water temperature is stratified; 

For 10<a<20, the reservoir water temperature is transitional; 

For a> 20, the reserv oir water temperature is completely mixed; 

For the Project, the calculated u value is 829. Therefore, stratification phenomenon will not 
appear of the reservoir.And there is no problem of low temperature w.itci released of the 
downstream river channel. 
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6.2.1.3 Impacts on Water Quality 

(1) Impacts during Construction Period 

During the project construction period, all kinds of wastewater will he treated before 
discharging, which will not cause impact on the water quality in normal operation. However, 
in case of system accident, it may cause impacts on water quality. It is to analyze the impacts 
on quality of water in the most unfavorable circumstances (with the greatest amount of 
wastewater generated during the peak construction period, and the lowest SS content in water 
during the low-water season) and in case of accident. 

The main sources of wastewater during the construction period of the III I include foundation 
pit dewatering, wastewater from the aggregate plant and concrete batching plant, and (thu 
production wastewater, as well as domestic wastewater ol the construction perse 

j. Foundation Pit Dewatering 

Foundation pit dewatering includes initial drainage and regular drainage. Initial 
foundation pit refers to draining water stored in the foundation pit of the cofferdam, i.e., the 
original river water plus seepage and precipitation. The density of SS in water may increase 
due to filling of earth-rock cofferdam and excavation beside the bank. Regular drainage refers 
to draining water collected in the foundation pit due to precipitation, seepage of foundation 
and cofferdam and waste construction water (mainly water for curing and Hushing concrete) 
in the course of foundation pit excavation and placing concrete ot buildings. Du< - u 
foundation pit excavation and concrete placement, flushing, curing and cement grouting, the 
SS content in the foundation pit water will be significantly increased, and pH value will also 
increase simultaneously. If the wastewater directly enters mainstream ot Ngaw Chang Hka 
Rjver, the water quality will be affected. However, since the quantity of the foundation pH 
dewatering is relatively small, and the river water has strong diluting effects on the SS content, 
foundation pit dewatering will have insignificant impacts on water quality of Ngaw Chang 

Hka River. 

(2) Wastewater of Artificial Aggregate Plant 

„ is to totally arrange three artificial aggregate plants in the project. The production capacity 
of headwork aggregate plant will be 210t/h, with water consumption of I50m'/h and recovery 
rate of 100%; the production capacity of powerhouse coarse aggregate plant will be 80th. 
with water consumption of 70m 3 /h. and the recovery rate of 100%; the production capacity ol 
Nam Maw River fine aggregate plant will be lOOt/h, with water consumption of 70m A. an 
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the recovery rate of 100%. According to monitorins result* 7r i - - 

• t u cc a u • • . ^ 1 f s,milar projects, its pollutant 

will mainly be SS, and the emission density can be as high as 20 nntwi ^ 

"*5 n as 2U,U00mg/L and more. Since no 
wastewater will be discharged, it will basically not hav* „„ 

y not have any impact on water quality. 

Wastewater of Concrete Batching Plant. 


It is arranged 5 concrete production devices for the p™,^. , , 

ror the Project, including concrete production 

system for head structure and concrete production system for powerhouse; 3 simple concrete 

mixing stations are also set at 1#, 2# and 3# construction adits of diversion tunnel. The 

production wastewater generated by the three concrete batching plants will mainly come from 

flushing the concrete mixer truck, which is to be flushed three times a day, calculating by 4m' 

each time, and discharging 12m 3 /day each system. The discharge of wastewater will be 

discontinuous. According to monitoring results of analogy projects, the SS concentration will 

be 5,000mg/L, and the pH value will be about 10-12. 

I Other Production Wastewater 

Concrete placement, flushing, curing and cement grouting of all the construction and 
production areas will also generate certain wastewater, and such wastewater will have the 
characteristics of multiple discharge points, low quantity, and mostly instantaneous discharge, 
which is suitable for simple treatment according to local conditions. 

If the wastewater from the construction mechanical workshop and other wastewater likely to 
cause petroleum pollution are discharged into the surface water without treatment, it will form 
a layer of oil membrane on the surface of the water body, and cause certain impacts on aquatic 
organisms. 

^Domestic Wastewater 

The master construction programme of the project will be 45 months, the average number ot 
construction personnel will be 1,500, and the number of construction personnel during the 
peak construction period will be 1,950.The domestic wastewater volume to be generated is to 
be calculated by 0.1m 3 /capita*d, then the domestic wastewater discharge during the peak 
construction period will be 195m 3 /d, and the total domestic wastewater to be generated duiing 
the construction period will be 20.92* 10V. The nature of domestic wastewater in the 
construction area will be similar to the urban domestic wastewater, and the main pollutant, 
will be CODcr, BOD 5 , SS, TP and TN, in which the concentration of COD c , and BOO? will 
be about 400mg/L and 200mg/L respectively. 
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Mill 8*tio n * 


The discharge of wastewater during the construction period will be substantially diff\ 
comparison with the inflow of Ngaw Chang Hka River (with great runoff-wastewater ^ 
therefore, discharge of construction wastewater will not have significant impacts 0n 
quality of Ngaw Chang Hka River. 


% 


(2) Impacts during Operation Period 

Once longxinqiao HPP is completed, the formed reservoir will be a channel reservoir 
reservoir capacity will be insignificant. The reservoir will have daily regulating capacity 0n) 
and reservoir water will exchange frequently. Moreover, the water quality status of the n 
reach of the project area is relatively good. Therefore, the possibility of eutrophication j n t 
reservoir will be limited. However, at the early stage of reservoir storage, due 
decomposition of the residual organic substances at the bottom of the reservoir, a lot 0 f 
nutrients like nitrogen and phosphate in the soil will enter the reservoir, which will b 
favorable to accumulation of these pollutants in the reservoir, and cause the density of water 
pollutants in the reservoir to rise within a certain period of time, especially nitrogen and 
phosphate. However, with the operation of the reservoir, the pollutants of the reservoir will 
also be discharged with the flows. 

6.2.2 Impacts on Biological Environment 

6.2.2.1 Impacts on Aquatic Organisms 

Once the HPP is completed, the flow velocity will slow down, sediment will settle, water 
body transparency will improve, the nutrients in the soil of the submerged area will seep out. 
the organic matters and minerals in water will increase, and such changes will be good for 
growth and reproduction of planktons. Since water body exchanges are quite frequent, it i> 
estimated that the phytoplankton biomasses of the reservoir area will somewhat increase after 
the reservoir is built, but by limited margins, which will eventually stabilize at a level slightl) 
higher than the original river channel, and its composition of species will be basically tfc 
same as that of the original river channel. Then the biomass of zooplanktons feeding on 
phytoplankton will increase accordingly, and its trend of changes will be similar to that o! 
phytoplankton. With the enlargement of slow-flowing water area in the reservoir area and 
increase of primary productive force, biomass of benthic animals will increase according!) 
but the increased quantity will not be significant. As to sessile organisms and periphyton* 
since water flow will slow down, water depth will be increased and impacts of scdinien* 
silting, its biomass may be somewhat reduced, especially at the reservoir tail and before th 
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However, in the waters near the banks, smeT^ZZT --- 

L „ . .. ... d appropriate conditions of light 

water depth. How velocity and nutrients, sessile organisms an, l n u 

. , 8 ms and penphytons will still be quite 

advantageous. The number of aquatic vascular plants in th- r „ 

rtt t -anrs m the reservoir area is limited. After the 

HPP is put into operation, some waterweeds will emen ., in m 

MCmtr S L m the reservoir bay. but due to such 

reasons as reservoir level changes and the most reservoir bank , 

r oank being rocks, the increase of 

aquatic senior plants is estimated to be very limited. 


Wh« .he HPP generates power with diverred warer, there will be abou, 14.7km water 
reduction and dewatering nver reach between rhe dam and the powerhouse. Some of the 
sesstlc organisms and pertphylon in this nver reach will be dried to death, biomass of 
phytoplankton and r.ooplanktons will also decrease. The species, composition and biomass of 
aquatic organisms on mainstream Ngaw Chang Hka River D/S of the powerhouse will be 
basically the same as the natural river reach. 


In general, after the HPP is completed and put into operation, with the change of habitat 
conditions, it is estimated that the primary productive force in the entire reservoir will be 
improved, food organisms will be slightly increased than those before the reservoir is 
built.Planktons will become a main component of food organisms in the reservoir. The 
composition and abundance of aquatic organisms between the dam and the powerhouse will 
significantly decrease, and the aquatic organisms on mainstream Ngaw Chang Hka River D/S 
of the powerhouse will basically maintain the original state. 


6.2.2.2 Impacts on the Fish 

Due to hindrance of the dam, the sphere of activity of the fishes will be limited. 

In comparison with the natural conditions, the area of waters will increase (submerging land), 
and water level before dam will rise after the reservoir is completed. The areas, depths and 
body of the water will increase, DO in water body will be somewhat lower, which will be 
unfavorable for indigenous fishes that need environment with high content of DO. The flow 
velocity will slow down, sediment will settle, water body transparency will improve, and 
primary productive force will increase» and the number of organisms suitable for slow-flow 
environment will increase, while those suitable for torrent environment will reduce, . The 
original torrent open aquatic ecosystem within the reservoir area will change to valley channel 
reservoir ecosystem. Changes of hydrological conditions in the river reach ot the reservoir 
area will result in changes to fish habitat conditions and reproduction conditions. The 
improvement of primary productive forces of water body and the changes of food organisms 
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^ill directly and indirectly affect the composition of fish species and its biomass in the n v ,. r 
reach ot the reservoir area. Overall, the biomass of fishes adaptive to sluggish water or %U]] 
water v\ ill increase, and become the dominant species. 


In the water-reducing river reach between the dam and the powerhouse, the quantities of 
resources of fishes will decrease, no matter they are adaptive to torrent environment ^ 
slow-flow environment. 


6.2.2.3 


Impacts on Terrestrial ecology 


(1) Impacts on the biodiversity 


The project construction impacts on the biodiversity can be divided 3 parts. I hey inundated 
area, construction area and around area. The impacts is changing with the period. 


1) The preparation stage, the main activity is feasibility study, there is little impacts in all 
area, except some individual flora are covered and dead. It is very important period, which 
is to do the systematic protection plan including many kinds of engineering and 

management measures. 


2) The construction stage 

Maybe the impact is concentrated on the construction area, which is the main period. The 
main land occupation area is woodland, while the impacts is on the forest type. Although 
the biodiversity is most abundant in the forest and some areas are damaged, because it is 
very common style and there are many same type in this area, the whole impacts is small 

3) The operation stage 

In the initial storage period, the reservoir is filled, which the vegetation are cleared before 
filling. Its impact is direct in this area, but the area is limited and downstream area has the 
same habitat. Most importantly, there are many mitigation measures to biodiversity such 
as habitat protection, forbidding the cutting and hunting, reforestation and so on. After that 
there is little impact when it is managed well to protect. 

4) The close stage 

When it is in the close stage, the dam will be demolished. All the projects is in the project 
area, without more new land disturbance, all the trucks and other machines are running on 
the original access road, which will imact little on local biodiversity, only some 
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temporary atmospheric snd acoustic impacts in limited tune After the demolishing, the 

impacts will be vlimmishmg ami disappearing 

(2) Impacts kw \ the flora 

According to the indices in kind investigation data of reservoir inundation and construction 
land occupation, when the normal water level of Tongxinqiao HPP is 1,075m a.s.l. the total 
area of the construction land is 3.8km'. including 3.67km- of land area and O.I3km 2 of water 
area, and the total inundated area is 0.306km'. including 0.182km 2 of land area and 0.124km 2 
of water area According to land types, the reservoir will flood 16.64 hm 2 of forest land. 0.23 
hm 2 of arable land (paddy field) and 13.76 hm 2 of intertidal /one and water. The 
phytocoenosium distributed below the flooding level of the reservoir will disappear, and it 
will be a permanent loss. In addition to the direct impact of reservoir inundation, construction 
of complex works and traffic roads, as well as construction activities will also damage local 
vegetation, resulting in decrease of the area of various vegetation and plant resources. 

After the construction and during operation of Tongxinqiao HPP. the flow between the dam 
site and powerhouses will reduce compared with that in natural river courses and the water 
level will decrease to a certain extent. The water evaporation of the bottom of the valley will 
reduce, resulting in decrease in air humidity, and producing adverse impact on vegetation of 
valley, especially the epiphytes of tree plants. Some epiphytes will decrease w ith the reduction 
of air humidity and it is a long-term impact. 

On the other hand, reservoir inundation will exert a potential and long-term positive effect on 
the terrestrial ecosystem on both banks along the river. The water surface is expanded after 
impoundment, local microclimate will change to some extent, facilitating the growth of plant 
and the restoration of vegetation around the reservoir. 

(3) Impact on Rare, Endangered and Protected Plants 

The occupied area tor the project construction involves 3 plants protected by IUCN, including 
Dalbergia fusca Pierre.. Schima wallichii, Anisoptera scaphula. The construction of 
Tongxinqiao HPP only affect some individual plants .The corresponding species will not 
extinct. But mitigation measures like relocation shall be taken for dalbergia fusca. 

Besides, as the protected plants are widely distributed in the primeval forest, and the 
nstruction of the project and reservoir inundation will only affect a small part of the 
P ueval forest. That is to say, it will bring a small impact on the habitats of protected species, 
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resulting in a little impact on the protected plant> 

(4) Impact on animals 
Dlmpaet on Mammals 

According to the investigate! and revised data in IllCN Red l ist tor Fndangcrvd Animals 
Wild Animals in 2(XW. at least 24 mammals live in the surroundings of Fongxinqiao Hpp 
including 5 kinds of endangered animals and 5 kinds of susceptible species. 

Upon the construction completion of the HPP the river ecosystem of the reach in resenor 
area will gradually change into a lake ecosystem. As time goes bv. the microclimate within th 
reservoir area will change to some extent, which can facilitate the growth of surroundin’ 
v egetation and the succession of community, so as to provide a better habitat for the mammals 
and avail the propagation of mammals. The w ater level and quantitv of the reach between :r u 
dam and powerhouse will drop, which may affect some mammals. However, there i> i 
number ot small ditches near the river course, few animals may drink water from the m.i: 
stream, therefore, it will have small impact on mammals. Furthermore, the strong mierano 
capability of animals and whole migration of the community may also promote the 
communication and integration between low-altitude and high-altitude species and improve 
the quality of species. Besides, some individuals of some species will also be eliminated 
during the process of losing the original habitats and developing new habitats. 

2) Impact on Birds 

The impact on birds during construction of the HPP is mainly reflected in the impact on bird 
habitat brought by land acquisition, earth-rock excavation, operation of large machinery 
blasting and so on. but such impact is only restricted to the construction area. 

Once the resenoir is formed, the ecosystem in local regions will be changed, which na> 
bring long-term interference in the birds selecting their habitats in the surrounding areas of the 
reservoir. However, the resen oir will also prm.de sufficient water tor the hints in dn season, 
and a large area of resenoir and wetland will provide abundant food and concealed 

environment for those binds which like this habitat, so that the regional hint diversity ma> 
become richer. 

After the HPP is put into operation, the nse of water level within the resenoir area, increase 
of water area and appearance of flood land will lead to the birds’ migration to the areas w ith 










■■ 


---- ^ impact Assessment and Mitigation Measures 

'^rT^titude. and the quantity of species which like intertidn "iT 

|ugh er a KC ,nle rtiddl zone will increase to some 

extent. 

The forming of the reservoir will influence the distribution and composition of aquatic life 
within the reservoir area, further affecting the distribution and composition of bird food. The 
change of food will have slight impact on the birds widely distributed, but ,t will have large 
impact on those birds which prey strictly, possibly resulting in the change of distribution 

locations of such birds. 

3) Impact on Amphibians and Reptiles 

In the field survey, 2 kind of amphibian and 2 kinds of reptiles were observed, none of which 
are protected animals. Once the construction of the HPP is completed, the original habitats 
w iH be reduced, which will influence the reptiles and amphibians. In addition, the 
construction of the dam will also bring certain barrier impact on the tortoises. However, in 
consideration of strong migration capability, they will be dispelled to the regions with higher 
altitude before construction and reservoir bottom cleaning; besides, the construction personnel 
will be prohibited from hunting the wild animals. Therefore, there will not be great impact on 
the reptiles and amphibians when they adapt to their new habitats. Overall, due to the 
movability of animals, the construction of the project only has a small impact on the reptiles 
and amphibians. 


(5) Soil Erosion 

The open excavation of earth-rock is about 133.35* lOV, and the tunnel excavation is about 


>4 3 


80.18*10 4 m 3 for the project. The total amount of spoil/waste materials is about 2?5.%* 10 m 
The project is provided with 2 stockpile and spoil disposal areas and 2 waste disposal areas, 
with a total capacity of about 308.28* 10V With reference to the characteristics of water and 
soil loss in earth-rock mountain regions of Yunnan Province, by calculating with the 
loss-to-disposal ratio of 10%, if soil and water conservation measures are not taken, water and 
soil loss of about 25.60* 10 4 t will be caused during the construction period. (.uiualK. 
volume of water and soil loss produced by stockpile area and spoil dispo 
hydropower project accounts for 70% ~ 90% of total volume of loss within the hydraulic 

structure area. Therefore, it can be predicted that volume of water and soil loss produced 

. . . , lt 44x10 4 t~ 36.57*10 4 t. Project construction 

during the project construction period is about zo. 4 * 

sta ge is the key period for water and soil loss control and prevei 
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Although the wastes from construction arc natural earth and rock without anv h 

y na/ <*rd f 

substances, if the spoil disposal areas are not reasonably planned or the wastes 

disposed properly, the enormous amounts of wastes would adversely impact thr nr 

. . 1 Project, 


'* Hi* 


productivity, regional ecology and environment, the water quality of the Ngaw ( f, 
River, etc. The impacts mainly include: 

I) Impact on the Project 

If measures for soil and water conservation are not taken, large amount of wastes Wll) 
washed away into the river course and will result to river silting. It will influence the n 
discharge and construction safety and decrease the regulation and storage ability 

reservoir. 


2) Impact on Land Productivity 


Project construction will strip a large amount of surface soil. If measures for soil and wa, cr 
conservation are not taken, the surface soil will be washed away by surface runoff. In add.J,! 
available nutrient and organic substances like nitrogen, phosphorus, potassium, etc. in the soil 
will also lose. These will impoverish the soil in the construction area, reduce land productive 
result in reduction in crop production and impact on the production and life of local residents 

3) Impact on Regional Ecosystem 


Most of the vegetation with water and soil conservation function in the construction area will 
disappear. With the destruction of vegetation, the regional ecosystem will be affected to 
some extent. 

4) Impact on Water Quality and Downstream Area 

Water and soil loss caused by project construction will increase the sediment content of the 
river, as well as the pollution concentration of nitrogen, phosphorus and organic substances, 
and will reduce water use function. Silting up of the large amount of wastes will influence the 
flood discharge of the downstream river course. Besides, negative impact on water quality of 
the downstream water will be caused. 


6.2.2.4 Impacts on the biomass 

Becasuse of construction of HPP, some land arc inundated as water surface, some natural area 
are occupied by the buildings such as dam, camp and so on. While some temportary k» ni * 
occupation will be recovered when project is over. According to the experience results, the 
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llrio typ® woodland. With farmland and some rain forest, which the average unit b.omass is 
398 t/hnf So we calculate the total lost of biomass is nearly 1.77 X 10 5 1 

(1) Thc reservoir area 

Although the biomass is lost completely in the reservoir area, it will be harvested in the 
process of reservoir bottom clearing. After operation, the area become the water, a kind of 
wetland, which is a high production ecosystem. So the impact of biomass loss in this area is 

small. 

(2) The construction area 

The construction area can be divided into the temportary and permanent area. The biomass in 
the former style will be recovered. The latter will be lost forever, which can't affect the whole 
ecosystem because of the same system is abundant in this area. 

In a words, the building of project will have little impact on the biomass. 

6.2.3 Impacts on Social Environmental 

6.23.1 Impacts on Socioeconomic Impacts 

The installed capacity of Tongxinqiao HPP will be 340MW, the average annual energy 
production will be 17.87*10 8 kW # h. Once the HPP is completed, it will provide a lot of 
electric energy benefits and clean energy for economic development. 

Moreover, project construction will need a lot of manpower and materials, which will provide 
opportunities for developing local construction industry, building material industry, 
transportation industry and other relevant industries. During the construction period, a lot of 
construction personnel will be mobilized to the site, which will promote production and sales 
of local meats, vegetables and other non-staple foodstuff. It will promote the prosperity and 
development of such local tertiary industries as service industry, catering industry, cultural 
and recreational industry, expand job opportunities for the local residents, which will not only 
be good for invigorating local rural economy and increasing the people's economic incomes, 
improving the local people's quality of life, but also strengthen the local people’s awareness 
°f commodity economy near the site, and cause far-reaching impacts on the local society and 
economy. Due to construction of the HPP and migration of a lot of engineers and technicians, 
U Wl11 bring great impacts on the local people’s mentality, which will have great significance 
° n hanging the relatively isolated status, and promote social progress of the area. 
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During the construction period, the immigration of a large number of external population ^ 
change of natural environment and the variation of living environment and facilities may | e . f 
to the rise and local prevailing of infectious diseases. For this reason, prevention and COn(ri | 
measures must be taken for various infectious diseases, especially for intestinal infcctu,, 
diseases and intestinal infectious diseases, and close monitoring should be carried out. 


The increase and gathering of a large number of construction personnel in the construction 
area and the large personnel mobility will possibly result in susceptible population 0 f 
infectious diseases and the input and output of pathogen. Therefore, the emergency handling 
preparation should be made for emergent public health events. 


The construction of Tongxinqiao HPP will not lead to outbreak and wide spread of natural 
focus diseases, insect-borne infectious diseases, water-borne infectious diseases, endemic 
diseases, but preventive measures need to be taken actively, such as the protection of water 
resources, massive prophylaxis and other relevant measures. 


6.2.3.3 Environmental Impacts on Resettlement 

Reservoir submerging of Tongxinqiao HPP will not involve resettlement, while construction 
land occupation of the complex works will involve 222 people to be resettled. It is needed to 
upgrade and expand 18.02km of rough road and 55m of a bridge. Immigrants of the 
construction area of the complex works will be collectively resettled in the peripheral region 
before commencement of the project. Since the resettlement number is relatively low, the 
facilities to be upgraded and expanded are few, the environmental impacts of resettlement, 
related projects upgrading and expansion will be limited. 


6.2.3.4 Social risk 


(l)Potential impact to Population and demographic change 

Potential impact of migration to the project affected area by the development of Tonxingqiao 
HPP Project area likely to result mainly from the migration of personnel with the hope of 
getting job and receiving potential health, education and other social services that may result 
from the project. 

However, it is expected that number of personnel moving into the project affected area is very 
low in comparison with the existing local population. There may be no alter (less than 5 %) 111 
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^mber of resident,al populate around the project areas or affect their demographic 

structure- 

flms. it 15 considered the potential impact related to population demographic structure of local 

immunities ,s negligible. 

^Potential impact to assess and movement 

There may be traffic volume increase during the construction phase. The traffic will use 
Chinese Phimaw - Myanmar Phimaw to assess to the proposed project site. 

Construction related traffic will utilize Local Streets which are adjuring local communities. 
The traffic is expected not much to interact with venerable local communities. 

The impact to the public access and movement resulted from the project activities during 
construction and operation is forecasted minor. 


(3)Potential impact to Employment, Skill and Business 

Project will source it operative work forces mainly from the local area due to the reason of 
project's commitment of prioritizing the selection to local people and availability in adjacent 
areas for the basic level semi-skill and non-skilled works. 

Owing to the information collected during the course of the survey in study area, the people 
are expecting with though that the HPP project will bring improvements to the living standard 
and local economic status of local people by creating job opportunities. 


Since construction phase is the period of high demand of job openings with temporary 
employment, the numbers of employees will be dramatically high. 

The prospect of an increased income and greater autonomy is likely to cause an increase in 
Ok aspirations of local communities both those involved with the project and. to a lease, 
.Men,, those from other workmg ind.v,dually. This is a direct posttive effect w„h a moderate 
eaten, and iong-ietm dura,ton. As consequence, ,t is considered as . major benefreta, tmpact 

resulted from the project. 

Developer is intending to conduct both awareness and critical training necessar > 

employees, it is perceived that capacity building which is expected by oi co^ 

ii Ac thi< will be long term income 

local community is the one of the beneficial effects as wc 
stability to the hired employees assuring the economy security to its f 
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Both during the construction and operational phase, it has the high opportunity to cmp| () . 
local people in all level of full- skilled, semi-skilled, unskilled and technicians. In this rega r< j 
company shall develop local hiring plan. Here local people refer to the people living j n 
affected areas or entire project area of influence. 


This project is anticipated to source the operative force on local basis and has the potential to 
increase the educational and technical qualification of local work forces through onsite 
technical transferring and in house training programs. 


The project will definitely have significant beneficial impacts on the local communities. 

One of the effective implementation of the Social Impact Management Plan of the project is 
the development of a capacity and local awareness building. 

In order to enhance the local capacity building, and avoid unnecessary social conflict and 
dispute related to the employment within local communities, following measures are 
suggested. 


Potential impact to Land Use and Property 

Project is considered to be constructed and operated in the area which is belonging to 
government. 

It is noted that there will be no resident but would be some farmland and forested land to be 
acquired for the proposed HPP project. Consequently, no population would be directly related 
to the project. 

Based on the information provided above there will be some impact on the land use related 
issues. Mitigation measures are provided in this regards in accordance with entitlement matrix 
(Tables 2.4 and 5.2) as there is no serious impact on the land use and effect on the private 
property. 


Impact on Community Value and Life Style and Social Cohesion 

As mentioned early, the project area is located closed to the residential area, the temporary 
construction camps for workers is expected to be built in the project area which is about half 
kilometer to the nearest residential area. 


Though a proportion of construction workforces are to be recruited from the local areas and 
live locally, some numbers of workforces are to be sourced outside of the community area. 
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^^anticipated the relationship between workforce and ' - 

1‘ 15 a . and loca ‘ community will be increased 

W" “ ““ AS * cril “ ■»" »"»«», behavior ... local 

"" TOn ’‘" W “’ HPP ,o a, TO , h „a. 

•#*<* **”•* “ inClU<le «* and other social misconduct. 


The po.cnt.al for increases in crime and an.t-sociai behavior is hkoly and may challenge local 
auihorit.es and ereaie msemmem amongs, rhe locai eommuni^. 1, may aiso resuh in some 
changes to ihe Iliestylcs or cohesion of communities in ihc surrounding suburbs. 


Doing Ihe phase of survey by sociol ream, rhere is no siguilicant dispute or unresl caused in 
arms of the political belief, religious though,, and social concepts wiihin the con,muni,y. 
Them is no major development in study areas and it is unlikely that social cohesion issues will 

arise. 


Anyway, with project exist, both within and outside the current project area, this finding 
might alter and there could be potentially impact the project by creating a preconceived 
perception of the project and its associated activities from local communities and other 
organization. 

The impact on the lilestyle and social cohesion is predicted as moderate and additional control 
measures are required. 

Local Economy 

There is some probability that the workforce will patronize local retail services, such as food 
outlets during lunch time, which would be beneficial to the economy at the local scale. 

On the project side, it is certain that some materials required for the project use could be 
locally available and due to the easy accessibility, there might be greater consumption for 
local market and increase business opportunity for local business. 

in addition, the arrival of newcomers to project area could result in increased economic 
aetmty, greater exposure to markets and opportunities, larger customer bases for local 
businesses and positive diversity with the community. 

Community Health, safety and environmental Consideration 

Com Plexity of prediction the impacts supposed to come out from the project, the 
immunity health and safety concentrates first and foremost the avoiding methodology of risk 

hierarchy. 
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The following key health and safety issues are identified in the project and affected ^ 

torm ot intersecting workers’ health and community’s health. % 

0 

1 • Accidents - anticipated to cause by project’s vehicle movement on public road 

2. Bxposure to environment contaminants (i.e. dust emission, noise, water) 

3 ’ Communicable diseases such as HIV, Tuberculosis, Hepatitis. 

4. C ommunity concerns on the damage to existing environmental receptors 

5. Reduced sense ot community safety and security due to influx of the new comers 

the project affected area 

6. Public Concerns on disturbance of project on environment as it is situated in Naii„, 

Park 

7. Public Concerns on potential fire hazard from the project 

6.2.3.S others 

This project will not involve any religious or national culture facilities, mineral resources,, 
cultural relics or hi stone rematns. etc., and there is not negative , impact in these respects. 

As to the soft cultural hesitage, many external popula.tons gotng into this area will tale re¬ 
nte,. culture and so on. But the consume,ion personnel management will be asked acre 
local culture, whtch will guarantee protect the cultural hesitage and have little tmpacts on 

6.2.4 Impacts on Atmospheric Environment 

Environmental impaeis on an pollution win mainly be in the consirucnon penod. dam. 
whteh the mam const™,io„ aetivittes affeettug air gualtiy wii, he dus, emtsstou of excav* 

aggregate production, concrete batching exnlnsiv P Kino, 

... plosive blasting, domestic coal bumnm am! 

vehteie mansion, etc. Moreover, vehtcie hi, gas and machine IUe, „U wasie gas wi * 

cause eenam Miutmg imp ae,s envtroumeuia, air, and the main poilutants include TSP. 01 
1NU2, oU 2 and CnHm. etc. 

rrr TT m near ,hc si,e ' ,he a " ,o,piKric po " u,i °" *° ■* *** * 

~ZT: y Si8n " iC ™ — “ - construction personnei.,, 

careful about labor protection of the eons,me,ion personnel. 
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-T, Impact* 00 A coust ' c E nv ' ronmen ' 

Hution in the construction area because of high level noise produced by 

•ii ipad to noise pc* 1 u 

11 *" ( mechanical equipment in construction excavation, blasting, transportation, 

,he running con crete mixing, etc. during the construction period, especially the peak 

aggag period According to the engineering machinery activities and construction 
. ^mnarine with the measured value of other hydropower stations, it is 

intensity, and comparu g 

ted that the noise source intensity is determined to be 96 dB(A) for the construction 
area of the main dam body, 105 dB(A) for aggregate processing system, 102 dB(A) for 
oncrete mixing system. 130 dB(A) for blasting and 95dB (A) for quarry excavation. 
Therefore, the daytime noise intensity at the construction site is generally above 90dB(A). As 
mentioned above, there is no settlement near the construction area. Therefore, the protection 
objects against noise pollution in the construction period are the construction workers, for 
which the labor protection for them shall be strengthened. 

There’s no residential area at the junction between the site access and on-site access, so the 
impact of noise pollution in outward transport on the local residents is small. 


6.2.6 Impact on the soil and sediment 

(l)Impacts on the Soil 


The project excavating will produce many rock and soil volume, with large amount of 
abandon slag. Project construction period is the key of the prevention and control of soil and 
water loss. According to the calculation, the total soil erosion in the construction period is 
about 1.37 X10 6 m 3 . 


Although the waste slag is natural earthwork and have no harmful substances, the large 
amount such as unreasonable planning dreg site or non-standard spoil will affect the project 
itself, land productivity, regional ecological environment and the water in Ngaw Chang Hka. 
Its influence mainly displays in: 

(-) Impacts on the sediment 

A large amount of soil rushing into the river will improve the density of sediment in the watci. 
^ile the dam will block some sediment in the reservoir. The construction and operation will 
ect sediment in the river, but considering the reservoir is daily regulation, the waki 
hange is frequent. There will not much sediment settlement. After the construction stage. 
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the soil erosion will be stable and less or the same as the normal statement. In the opc raij 
stage, they will form a new balance, which mean that the impact of sediment will be tiny. 

6.2.7 Impacts of Solid Wastes 

The total construction period of the project is 45 months. Based on the daily volume 
household waste of 1 kg/person, the predicated volume of daily domestic waste at ^ 
construction site is about 1.5t, and the total volume of domestic waste in the construction 
period reaches 2092.5t. The solid waste is of huge volume and wide distribution. Without 
proper disposal, the domestic waste will become the hotbed of mosquitoes and rats, which 
will threaten population health, and the leachate may pollute soil and underground water. 

In operation period, operation and management personnel create some garbage.Considering 
not too much operating personnel, the amount of waste is also rare. But if it is piled up 
without management, human health and plant landscape will be adversely effected. 

6.2.8 Impacts on Landscape 

In the course of constructing Tongxinqiao HPP, it is to engage in certain intensity of hill 
excavation, and there will be a lot of spoil/waste materials to be piled. Although the 
spoil/waste materials generated are natural weathered matters without toxicity or harms, and it 
will not cause environmental pollution, it will occupy land, destruct vegetations and cause 
water loss and soil loss. While causing water loss and soil loss, part of the vegetations on both 
banks of the Ngaw Chang Hka River Valley will be occupied in the course of construction, 

which will cause impacts on natural landscape on both sides of the Ngaw Chang Hka River 
Valley. 

6.2.9 Impacts on Geological Environment 

The length of Tongxinqiao Reservoir is about 2,65km. The river valley of the reservoir area ,s 

relatively narrow, berng V-shaped, whieh is lopographreally steep. The topographic gradient ,s 

generally 35 -45 , locally being steep cliff, and bedrocks are mostly exposed, The 

reservo,r basin bedrock is mainly Vanshanian grayish white medrnm - erxtrse-grarneJ 

adamelhte monzonitic granite. The bedrocks on L/B of the reservoir area are marnly weakly 

weathered rock masses, while the bedrocks outcropped beside R/B of rhe rtver are marrrlv 

weakly weathered rock masses. There is no large landslide or eollapse masses found in the 
reservoir area. 


140 











6 Impact Assessment and Mitigation Measures 


water divides 
eping toward 

low lying valleys. The mountains on both banks are thick, mostly outcropped with bedrocks, 
and the overall stability conditions of reservoir banks are relatively good. Slopes on both 
banks of the reservoir area are relatively steep and without the issue of immersion. 

The river valley is basically symmetric, both banks are topographically integral.The L/B is the 
ridee between the Ngaw Chang Hka River and Pailai River, with relatively good vegetation.T 
he topographic gradient is generally 35 -45° , locally being steep cliff, and about 10m 

above the river surface is a steep cliff. The mountains on the R/B are thick and with relatively 
good vegetations.The topographic gradient is 30 ~40 

Weathering of the R/B of the dam site is slightly stronger than that of the L/B, it is estimated 
that a regional fault (Gudong - Tengcheong Fault) passes the U/S of the dam site area, but the 
structural trace is unobvious and without significant impacts on the complex structures. 

6.2.10 Impacts of Floods 

(1) Impacts during the Construction Period 

During the construction period, it is to retain water by the cofferdam by stage diversion mode. 
And it is to discharge flood by different combinations of the diversion tunnel, dam gap and 

(lushing bottom outlet, under the design flood standard of discharge in 10-year recurrence 
period. 

(2) Impacts during Operation Period 
1) Impacts of flood on the dam 

While damming up the river, the dam also must be able to guarantee its own stability under 
the effects of water pressure. The height of concrete gravity dam in this project is 63m 
According to relevant Chinese standards and codes, the dam is a Grade 2 structure. 
Correspondingly, the recurrence period of design flood is 100 -year with a peak discharge ot 
2,300m 3 /s, the design flood level of the reservoir is El. 1,071.84m and the D/S water level is 
El. 1,045.69m, while the recurrence period of check flood is 1 , 000 -year with a peak discharge 
of 3 - 09 0nr/s, the check flood level is El. 1,076.19m and the D/S water level is El. 1,048.05m. 
I*> order to maintain the stability of dam body under design flood level, the dam must have 
11 (lielent sta ble cross section. According to the calculations of dam stability and stress, the 


e - n bedrock is with good closure conditions. The underground 

The reservoir basi 

banks are higher than FSL, without the issue of reservoir water s< 


141 









6 Impact AvkoxMucnt .irul ^ 


1 


D S slope ratio of the dam is 1:0.7. See table 6.2.9, the calculation results indicates that 
basic combination and occasional combination, the antislidc stability resistance effects a 

' 01 v Mln 

body are all higher than slide action effects; and no tensile stress is generated at dam l» * 
the vertical normal stress exert on the dam foundation are compressive, the dam U 
probability of slide or overturn under the above mentioned flood standard 

Main points of the dam stability and stress calculation are sumarized as following table 

Table 6.2-1 Summary of the dam stability and stress calculation 


Ho 


O Basic Mechanical Data 


As above mentioned in section 5.3.3, Rock masses of the dam foundation 
mostly of Class II.Bascd on the series of physical-mcchanical lests earned ' 

the feasibility study phase, the basic mechanical data assumed for the .. 

is as follows: 

shear-resistant friction factor of dam foundation f-1.15; 
shtar-resistant cohesive force of dam foundation c^l.OSMF’a, 


allowable load-bearing capacity of bedrock is 4.0~5.0MPa. 



0 C alculating Coi 

nditions and Load Combination 




Loads 

Condition^ 

Self weight 

Upstream 

hydrostatic 

pressure 

Loads & combinati 

Downstream 

hydrostatic 

pressure 

ion 

Uplift 
pressure 
on the 

hottnm 

Sediment 

pressure 

Basic work 

condition under 
the normal water 
level 

V 

>/ 

Waterlevel: 

1,075.00m 

V 

Waterlevel: 

1,027.00m 

vvlIV/l 11 

V 

V 

Sediment 

elc vat ion :1,041.00m 

Occasional work 

condition under 
the check flood 
level 

V 

V 

Waterlevel: 

1,076.19m 

V 

Waterlevel: 

1,048.05m 

V 

V 

Sediment 

elevation: 1,041.00m 

© Load Calculating 
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Vertical stress on upstream sulc X^riK.il site 



Basic work condition 
under the normal w ater 
level 

0.23MPa 

1.07MPa 

Occasional work 



condition under the 

0.35MPa 

0.82MPa 

check flood level 
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Y w 6 I> 


- + , 
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2) Scouring to the D/S river bank 

Since construction of the dam will heighten the water level of the river, the flow' velocity 
through the water releasing orifices will greatly exceed the natural status. That may cause 
senous scouring to the D/S river course, and even bring about unstability of the D S river 
banks, mainly depends on the mean waterhead of the flow and antiscouring condition of the 

D. S river course. 

In particular, the reservoir FSL of Tongxinqiao HPP. is El. 1,075m, the maximum backwater 
height is about 45m. in comparison with the lowest water level of the original n\er channel 
Under the condition of design and check flood level, the mean waterhead of the releasing flow 
is 26.15m and 28.14m respectively. Which is particularly limit among many other 

hydropower projects. 

Furthermore, the geologic condition of the downstream river bank in this project is pretn 
good, with strong antiscouring ability and well stability, see figure 6.2.9-2. 
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Figure 6.2-1 Natural Geologic Condition of the D/S River Bank 


In light of the analysis about the above two aspects, the scouring problem of D/S river bank 
will be not serious and can be easily solved. 

3) Flood control of the powerhouse area 

The powerhouse of Tongxinqiao HPP. is to be arranged on the ground. According to the 
industrial specifications of China, the powerhouse will be a Grade 2 structure. 
Correspondingly, the design flood recurrence period is 100 years with a peak discharge ot 
2,460 m 3 /s and water level in the D/S river channel of El. 789.15m, while the check flood 
recurrence period is 500 years with a peak discharge of 3,060 nv/s and D/S water level ot LI 
790.05m. 
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Figure 6.2-2 Cross Section of Powerhouse 

As shown in the figure 6.2.9-3, the flood control elevation of the powerhouse is arranged at El 
791.00m, considering certain free board. Therefore, flood with recurrence period less than the 
above design standard will basically not cause impacts on the safety of the powerhouse 

6.2.11 Impacts of Earthquake 

According to conclusions of seismic safety evaluation, seismic activities are frequent within 
the project site. The peak ground acceleration of bedrock at 10% probability of exceedance in 
50 years in the dam site and the powerhouse site is respectively 0.18g and 0.2 lg.The basic 
seismic intensity of the site is Mag. VIII, which is a high seismic intensity area. 

Referring to relevant Chinese technical standards and codes, the grade of such main structures 
as concrete gravity dam and headrace/power generation structures is Grade 2. The seismic 
protection class of the concrete gravity dam is Class B, and that of headrace/power generation 
structure is Class C, while the seismic protection intensity of the main structures are adopted 
as the basic intensity of Mag. VIII. 

In combination with analysis about the geologic conditions, complex layout schemes and 
structure types of Tongxinqiao HPP, earthquake impacts on the project are mainly manifested 
in the following aspects: 

(1) Impacts of earthquake on dam safety 

W,.h . crest elevation of El. 1,078m and the maximum dam height of 63m, the gravity dam o' 
the project has a total crest length of 173m. The basic profile of the dam is triangle, while « 
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The bedrock lithology of the dam site is medium-coarse grained granite of Yanshanian period 
(y 53 ). which is mainly hard rocks of Class II with high rock strength, good integrity and 
homogeneity. Without moderately or gently dip fault outcropped, both the strength and 
stability of bedrock can meet the requirements for building a 63m-dam, with no risks of 
excessive deformation or uneven settlement under earthquake. 

Shown as table 6.2.10, calculations had been carried out to review the stability and stress of 
dam body under the above seismic acceleration, while the seismic load is considered with 
quasi-static method. The results shown that: due to impacts of seismic load, the antislide 
safety of the dam along the foundation is somewhat reduced than the normal operation 
conditions, but the ratio of resistance effect to action effect is still over 1.0; there is tensile 
stress less than O.IMPa at the dam heel, below the tolerance of dynamic tensile strength of 
dam concrete; although the compressive stress of the dam toe of the D/S face is somewhat 
increased, yet less than the compressive strength of bedrock and concrete, with relatively 
great safety margin. 

In general, even under the designed seismic condition, the stability and stress of the dam are 
still uder the limits of industrial standards, and will have no possibility of holistic sliding 
instability or fracture overturning. 

Table 6.2-2 Summary of the dam stability and stress calculation under earthquake 


0 Basic Mechanical Data 

As above mentioned in section 5.3.3, Rock masses of the dam foundation are 
mostly of Class II.Based on the series of physical-mechanical tests carried out at 
the feasibility study phase, the basic mechanical data assumed for the calculation 
is as follows: 

shear-resistant friction factor of dam foundation P=1.15; 


shear-resistant cohesive force of dam foundation c l.05MPa, 
allowable load-bearing capacity of bedrock is 4.0~5.0MPa. 


© Load Combination 


Jfelf | Upstream 1 Downstream 1 Earthquake ^ [ Ugstream_ 
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W —-----Measures 

-'■'Tof earthquake on ground powerhouse --- 

lmp atIsl 

w wullh. 1«#* h ''* h ' " f *' “» Powerhouse ,s 20 m v 45m , 5lm 

„« *„non orgencraUK lloo. .s El. 785.70m, wh,lc ,h„, of is £| m ^ y 

erection bay « »' ,h ' “ “ d » f mam powerhouse, w,th „„ w,d,h „f 20 ' 

A „,l« powerhoo-ses am to be arranged on ,he U/S and D/S srdes of rhe power, 
respectively. The bottom of the draft tubes are at El. 76 1 ,70m. 

As prospecting results exposed: the bedrock of powerhouse is matoly shghtly weathered wtth 
pood integrity and high bearing capacity and good stability, and will g cnOT|e rdat| 
large deformation or uneven settlement under seismic condition 

Moreover, the lower part of the powerhouse is characterized as mass concrete structure with 
relatively large grav.ty, and wrth no possibility for instability or overturning under earthquake. 
However, the superstructure of the powerhouse may generate relatively great internal force 
and displacement under seismic conditions. Therefore, the key to protection against 
earthquake for the powerhouse, is to conduct aseismic design to the superstructure of the 
powerhouse (such as roof), so as to prevent collapse. 

(3) Impacts of earthquake on reservoir bank 

The reservior FSL of Tongxinqiao HPP is El. 1,075m, with the maximum backwater depth of 
45m and backwater length about 2.65km. The normal storage capacity of the project is only 
about 5.14*10 6 m 3 . 

Through investigation, the geologic structure is undeveloped, without development of such 
untavorable physical-geologic phenomenon as relatively large landslide. Both banks near the 
FSL are mostly rocky bank slopes, with relatively small overburden thickness and relatively 
good stability. In view' of the above, the reservoir bank has no potential of large scope 
instability and surges threatening dam safety under the seismic conditions. 

(4) Impacts of earthquake on excavated slopes of structures 

The excavated slopes of the main structures in Tongxinqiao HPP include slopes on both banks 
ot dam abutment and slope after the powerhouse. The maximum slope height are basically 
ktween 70-80m, limited in general. Slopes on both banks of the dam abutment are rocky 
Wlth 8°°d stability. The middle and upper parts of the slope after the powerhouse 
mu| h-cause deposits, with relatively poor stability. 
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8 “'° 8,C C ° ndi, “>” S »y *«s i. is planned to^^ 

mg support and drainage measures or deep prestressed • ' 

measures, so as to ensure the slope’s stability under earthquake. 

6.2.12 Impact on Climate change 

AS we have diseased nearly all s ,des of env.mnmenral impa e,, rhe residual , mp ae,s ls „ 
on the climate change, greenhouse gas emission and so on. 

Hydropower is a renewable, efficient, and reliable source of energy iha, does no, d, teeth 
greenhouse gases or other air pollutants, and tha, can be scheduled to produce no ■ ' 
needed, depending on water availability 


Hydropower is a clean source of energy, as it bums no fuel and does not produce greenho. 
gas emissions, other pollutants, or wastes associated with fossil fuels or nuclear po*~ 
However, hydropower does cause indirect GHG emissions, mainly during the construct)-, 
and flooding of the reservoirs. This may be due to decomposition of a fraction of the floode 
biomass and an increase in the aquatic wildlife and vegetation in the reservoir. Hydropower 
G emissions factor (4 to 18 grams CO 2 equivalent per kilowatt-hour) is 36 to 16* -im 
lower than the emissions produced by electricity generation from fossil fuels. Compared 
other renewables, on a lifecycle basis hydropower releases fewer GHG emissions tha., 
electricity generation from biomass and solar and about the same as emissions from wind, 
nuclear, and geothermal plants. With the 4 grams/kw multiplying the totol energy per year. 1 ; 
is approximately reducing the GHG emission 678 t/a at least. 


Hydropower is mainly criticized for its negative environmental impacts on local ecosystem 
and habitats. Damming a river alters its natural flow regime and temperature, which in turt 
changes the aquatic habitat. Such a change disturbs the river’s natural flora and fauna Fi>r 
are very sensitive to hydropower operations, and fish species (especially migratory specie 
have been significantly affected by hydropower dams. But small, low and micro hydropower 
facilities such as Ngaw Chang Hka cascades have much smaller negative environments 
impacts than large hydropower facilities, but even they can engender public concern. 

Studies have estimated significant potential for increased deployment of hydropower, with 
additional generation capacity, mostly provided through the development of new small ai» 
micro hydroelectric plants, development of new hydroelectric capacity at existing dam? 
without hydropower facilities, and generation efficiency improvements at existing facility 
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is one of kasl ®"’ ensive ” urc ' s of power since lht cml „ r , , 

££ * * ww cap,iai cos ; of t* ,he faa " ,y wwic * «**. 

(variable) cos* are low. Moreover, since hy drapowcr . . J „ 

nnerations costs are nnt _v, 




^.nten**'^ - 1 cr generation docs not 

^ fuels, operations costs are not vulnerable to fuel , 

. , uu P r,cc fluctuations 

lities are very cheap to operate and thev can .. 


burning 


require ■»-— - — ■ j'ucc iiuctuations 

<*«“ “ Ue,y CheaP “ 0PCra,C ^ « <*«■ for 50 years ..„ 

, ltb out major replacement. 


to A the greenhouse gas, carbon storage and climate change impact from the hydropower 
^ect will be happen in the initial period. With the progressing of the project, the positive 
impacts are more and more dominated than the negative impacts. The whole impacts of GHG 
emission, carbon storage and climate change is positive. So. except the mitigation measures of 
the vegetation recovery in construction phase and some management measures in the 
operation phase, which is belonging to the ecological mitigation measures at the same time 
there will be no need to other measures. 


6.2.13Residual impacts 

The residual impacts express the impacts after the construction, which mainly include solid 
waste and workyard impacts. It will be analysed from different environmental factors. \s to 
the significance of imacts, its sequence is solid waste impacts, water impacts, air and noise 

impacts ecological impacts, successively. 

(l)The solid waste impacts 

The oddments is mainly the concrete waste, soil and rocks, metal waste, domestic waste and 
50 on. they will be collected and transported to the spoil disposal area. So it will not utUvt the 
landscape, ecology around the workyard. The useful waste will be reused and the left will be 
thrown to the spoil area. 

12) Water environmental impacts 

quality of surface water will not be affected by the project except sonu ><• di . 
dust shippings, which will make the suspended solid increase m tin 
^Protary. The impacts are small to the water. 

Acoustic and air impacts 


15! 
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and air mainly come from the bulldozers, trucks and traffics. Analogic^^ 
projects, the noise value is nearly 92 dB(A). The traffic noise is about SO dB(>\j j 
porting the slag. Because the workyard is far away from the housing estate, the n 

y ffects the fauna such as birds and other terrestrial animals. It will disappear 

close of the cleanino tu* • • " *hc 

g. The air impacts are mainly from dust and vehicle exhaust. W,^ ( 

water spraying measure and good situation of vehicles, the impacts will be small and 
after completion of workyard clearing. 

(4) Ecological impacts 

ithout extra new land occupation, there is no more impacts on the ecology. It mainK 
includes the atmospheric and acoustic impacts, which will impact the surroundings |, ,, J 

isappear after the cleaning of the workyard. 

6.2.14Impacts to the several constrution site 

(1) Impacts on the headrace tunnel 

1) Discharging impacts 

The headrace tunnel is long and Ihe discharging exils arc dislributed at the adirs ex its u„i 

features of many points, scattered and a grea, deal of waste w ater. Accord,ng ,o the s.tla, 

expenenee. the matn material in water is SS. wrrh rhe concent™, „„ of lOTmgrl. which .ill 

no pollute the surface warer. It will be dtscharged ,o ,h. rrver d,reedy So the impacts . hr 
little to the environment. 

2) Impacts on the groundwater 

The underground ware, impacts m ai„, y involve its puanttty. The guantity rcleets tha, a grea, 
ea o water t ows into the surface water in the construction period. When the headrace 
rnnnel is eomplered, the tunne, w„l he sealed and the underground warer w„, no, dicW 
The underground warer will never be impacted. 

3) Impacts on the ecosystem 

The impacts can be expressed from 2 side. One is rhe spectcs and ,he other is to .* 
vegetation. 

a. Impacts on the species 

There are a grea, deal of spec.es hving along the headrace tunnel. To the Hum. because the 
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I groundwater is buried deep, the water the flora needs is the natual precipitaion and surface 
water. Some plants are killed by the land occupation, with which common plants and a few 
area are impacts. So the flora doesn’t matter with the tunnel building. But to the fauna, the 
construction may affect the daily life near the adit exits. But it limited the adit area and 
construction period. After the construction, the impacts will disappear. 

b.Impacts to the vegetation 

The adit construction will cover some vegetation, which is mainly involved the access road 
construction factories. The construction area is small and the similar vegetation is common 
the area. So the impacts to vegetation is small. 

(2) Impacts on the quarry, concrete fatory and concrete maker factory 

The impacts on the construction of quarry, concrete factories and concrete maker factories 
include the ecological impacts, water and soil erosion, noise impacts and dust impacts. The 
impact from the quany is covering the vegetation, blasting, breaking and loading noise. The 
concrete maker facorties affect the water quality and noise. The concrete factories mainly 
have many impacts on the noise and air. All the details have been described on the different 
environmental factors at different paragraph. 

6,3 Mitigation Measures 

6.3.1 Mitigation Measures for Water Environment 

(1) Treatment of Wastewater From Aggregate Processing System 

mentioned above ,this Project is provided with 3 aggregate processing systems. Waste 
water discharge amount of the aggregate processing systems is large, accounting for about 90% 
production waste water discharge amount. Major pollutant is suspended substance, 

" eluding organic pollutant and hazardous substances. According to the settlement property of 
suspended substance, coagulant sedimentation method is adopted for settlement.The 
edimeni will be cleaned irregularly, and the cleaning water will be recycled or discharged. 

The three aggregate plants in the project are respectively provided with one coagulation l 

^dimentation tank for treatment of flushing waste water, with treatment capacity of 
-00m /h(headwork aggregate plant), 100mVh(powerhouse aggregate plant) and 200nr/h 
(Nam Maw River aggregate plant) respectively. 

^here is no waste water discharge, due to the application of a package system in the aggregate 
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processing system lor waste water treatement. The process chart of treatment and recyc| :r) , 
the waste water from aggregate processing system is shown in Figure 6.3-1. 


Recycle 


Make-up 

water 


I 1 


ll 



Screening 


wastewater 


h 



Figure 6.3-1 Chart of Treatment and Recycling of Wastewater from Aggregate Processing 
(2) Treatment ot Wastewater from Concrete Processing System 


It is arranged 5 concrete production devices for the Project, including concrete production 
system for head structure and concrete production system for powerhouse; 3 simple concrete 
mixing stations are also set at 1#, 2# and 3# construction adits of diversion tunnel. 

The concrete mixing systems adopt simple sedimentation and neutralization methods to treat 
the wastewater. The wastewater flows automatically into the sedimentation tank where the 
sediment in the wastewater settles. Flocculant can be dosed if necessary. Clean water through 
sedimentation will be recycled or discharged after neutralization. Sludge will be transported to 
dreg site. 

The wastewater treatment process of concrete processing system is shown in figure 6.3-2. As 
the concrete flushing wastewater treatment is simple in structure and has no issue on 
machinery maintenance, attention shall be mainly paid to regular cleaning in operation 
Management work shall be included into the unified arrangement of concrete mixing system, 
and no separate arrangement will be made for the machinery and operation personnel. 
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Figure 6.3-2 Chart of Wastewater Treatment Process of Concrete Processing System 

( 3 ) Wastewater from Equipment Repairing and Automobile Maintenance System 

The package equipment is generally employed in large sized hydropower projects to treat 
waste water from equipment repair workshop and automobile repair and maintenance 
workshop. The sewage treated is discharged up to standard. Refer to Figure6.3-3 for process 
flow chart of oily sewage treatment. 

Discharge of treated water 


Chemical dosing 

Wastewater from | 

machine maintenance 


f 

Sediment 

dehydration 

Figure 6.3-3 Chart of Oily Sewage Treatment Process 
Treatment of Domestic Sewage in Construction Area 

" ,s Commended to use buried package domestic sewage equipment to treat domestic 
SeWa ge front each living camp of Tongxinqiao HPP. The treated sewage shall be discharged or 
Used as the landscaping and greening water, referred to Figure6.3-4 tor treatment prottss flow 
lhere are force camps and the treatment capacity of each camp is 80m /d. 
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Figure 6.3-4 Chart of Treatment of Domestic Sewage 
(5) Tunnel discharging wastewater 

1) Underground water discharging 

There may be underground water leakaging in the process of tunnel construction. I he first 
measure is to block, if there are still some water flowing out, using the pump to draw clean 

water to the ground and discharge directly. 

2) Waste water 

There will be much waste water in the tunnel. In order to treat large mount of waste water, it J 
is planned to dig one or two sedimentation basin around the enterance of the adit, adding 
some flocculant to speed the sedimentation. The surface clean water will be discharged after 
sedimenting more than one hour. The methods are mainly oxidation methods. The slag will be 
transported to the nearby spoil disposal area. The flow chart are seen in figure 6.3-5. 


flocculant 

Waste water ^ Sedimentation basin Otwh«ipn#ckan*irf»cc water I 

Stag ► Disposal area 


Future 6.3-5 flow chart of the treatment of waste water from headrace tunnel 
(6) Water Environment Mitigation measures During Operation Period 


1) Reservoir bottom cleaning design 


The scope of reservoir bottom clearing include the zones below the normal pool level ot the 
reservoir, the line of land requisition with P=20% and the line of resident relocation with 
P=5%. All the houses, buildings, structures, forests, garbage and other wastes within the 
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, ar)ng scope sh all be cleared. The clearing items include the sanitary clearance of residential 
areas removal and clearing of buildings, forest clearing, obstacles clearing and clearing of 

other items. 

2) Water environment management in reservoir area 

i; Drainage of untreated sewage to reservoir area shall be prohibited, 
i Vegetation around the reservoir shall be protected for water conserv ation. 

(|) Attention shall be paid to water quality monitoring to know the status of water quality in 

the area in time. 

3) Sewage treatment and prevention during operation period 

During operation period, waste water will be mainly from domestic sewage produced by 
permanent residents and shall not be discharged until being treated by complete domestic 
sewage treatment equipment already built at the Employer’s camp during construction period. 

4) Oil contamination prevention measures for accident oil leak 

During operation period, the oil system is divided into the turbine oil system for generator 
units and the insulating oil system for transformers, which are stored in the turbine oil tank 
room and insulating oil tank room respectively. In case of explosion or oil leak accident, all 
waste oil is intercepted in the oil tank room which is provided with an oil retaining ridge and 
fire door, so that the waste oil will not leak out. 

Dunng the overhaul of units or transformers, the waste oil is discharged into corresponding 
slop oil tank. The turbine oil system is equipped with 2 oil tanks (35 m 3 for each) and the 
insulating oil system is also equipped with 2 oil tanks (30 m 3 for each). Both the two systems 
are provided with corresponding oil treatment rooms to treat the waste oil before recycling. 
The waste oil which cannot be recycled should be transported back to the oil processing plant. 

case that any accident happens to the main transformer , much oily sewage will he 
discharged into to public oil-bath.The waste oil treated by oil-water separator shall he 
^cycled and the waste water shall be used for road sprinkling and greening. 

6 -3.2 Mitigation measures for Fishes 

The dam will hinder the exchanges of fishes and other aquatic organisms U/S and D/S of the 
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PI 


dam. From the perspective ot protecting the integrity of aquatic ecosystem of Ngaw (} 1ap 
Hka River, it is to take the following 


; measures: 




From the perspective ot protecting the integrity of aquatic ecosystem of Ngaw Chang \\y, 
River, there must be some measures to conserve the fish resource. According to the fj^ 
survey, there are no long distance migration fishes, and the species are common in the basin 
In other side, the projects are the diversion type on the river, there are nearly 10 km from the 
dam to the powerhouse, it is hard or non-feasible to build engineering structures to let fish 
pass. We believe that the following measures are positive and effective to protect them. 

(1) Fishery Administration Measures 

After impoundment of the reservoir, the fish food conditions will be improved, thus the 
fishery yield in the reservoir area will be increased. But due to the upcoming change of the 
composition of fish resources in reservoir area, the population quantity of some kinds of fish 
originally living in reservoir area will decrease. The project also has relatively obvious 
impacts on the fish living in the river reaches upstream of reservoir tail and downstream ot the 
dam. Therefore, it is suggested to improve the construction of fishery administration team, 
strictly execute fishery management and reduce fish catching, so as to reduce the adverse 

impacts. 

(2) Strengthening Public Awareness of Protection 

Dec,Sion make*, management personnel and science workers will no, avoid the loss * 
biodiversity if drey fad to obtain rhe suppori of ihe pubUc. Thus. ,, is re q u„ed ,o 
„,e awareness of rhe pnblic on .he impedance of biodiversity and ,he mmahve and 
public with many methods, such as publiciiy, educanon and naming. On s ' 

s is greatly improved and ,he decision makers oblain reliable mtontuooa , 

(3) Habitat protection 

The HPP blocks .he river to get the energy. » “^diods ,o proceed * 

f,„,sh its lid history. - h ne| and , aking upstre , ms . hab ,„, pro,ecu* 

fishes such as fish way. fis • ^ Hpp is n0I , he big one and then 

namely aibuiaries pro.ec.ion and so on Cons ^ ^ nttamries P-»«"»* 

no protected fishes and migraiion fishes of o g ■ • mom reason^ 

methods as the mittgadon measures ,n order o 
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„, h ». ,«»*» W "' b ' ' W ' ,h ma "“»> Pl». because ,bc« , re 

M b« i» A* ■»«**“ °' S *" d U,S ' F “ cxan ’P 1 '- “* tributary's ca„, lmmcntal 

w chaimoka River « dm “ d as lhc P ro,ecl ' d hab ™. I, is a. the downstream ,he left 
W 1 jnd lhc river regime and olher environment fatois are same as the mainstream. So even 
the main stream is blocked by the dam, the fishes can complete the life history. 

6.3.3 Measures for Protection of Terrestrial ecosystem 

According to the current status and impact assessment results of ecosystem, the project 
construction will not cause fundamental changes to the regional vegetation types, landscape 
structure, diversity and stability. Therefore, the project construction will not cause serious or 
irrctnevable ecological impacts.However, it is necessary to take proper mitigation, 
compensation and restoration measures for the possible impacts. 

(1) Restoration of vegetations and landscape 

1) The Employer should conduct environmental education and publicity education about 
relevant laws and regulations to the construction personnel, conduct construction in strict 
accordance with the designed construction range. And it is prohibited to occupy land and 
destruct vegetations beyond the plan. The occupied forestland and farmland should be 
procedures and compensated according to relevant rules. Once construction is 
completed, it is necessary to conduct vegetation restoration to the temporarily occupied land 
etions that need to be conducted vegetation restoration are mostly the areas affected by 

J t construction, including the disposal areas, borrow pits/quarries and other construction 

areas. 


2) Top so i| 


storage and management for vegetation restoration 


process of restoration, it must be mentioned that before the construction, the workyard's 
must be collected and transported to special area and stored.when the workyard is 
k C< ^ ** s h° u ld be taken out and used to soil preparation. The management is responsible 
ontractor, which is managed together with the spoil disposal area. 


I2) p lant Diversity Protection plan 
^ Publicity and Education 
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It is to enable the supervisors, managers aiul construction personnel to be clear about th c 


'Vpcs 


and quantities of important plants in all the sites and neighboring areas, so as t„ 

"Mly 

conduct supervision and management in the course of construction, and reduce unnci 

CCSNar ) 

destruction. 


It is to conduct biodiversity conservation education, publicity and education of relevant 
and regulations to the construction personnel, and allow them to know that the 
destructing biodiversity will undertake the corresponding legal responsibilities. 


taw* 

(>n Ci 


2) Management of construction personnel 

During the construction period, it is to formulate ecosystcmal management system, pr„| nh] , 
construction personnel from hunting wild animals or logging trees, or carrying out activity 
in areas other than the construction areas through management rules and institutionalization 
so as to prevent the construction personnel from damaging the plants, and mitigate the 
impacts of project construction on the wild plants and animals. 


3) Relocation and transplanting 

Once plant species in the catalogue of IUCN is encountered, it is to be taken relocation 

mitigation measures, and transplanted to the place where the HPP will be operated and 

managed. 


(3) Terrestrial Animals Protection plan, especially for extinction animals such as ( hintx 

pangolin and Dhole 

The habitats of wild animals in the evaluation area are relatively diversified. In order to duly 
protect the habitats of wild animals and minimize the impacts of construction activit.es on the 
wild animals, it is mainly to conduct protection from the following aspects: 

1) In the course of construction, it is to minimize destruction of habitats of animals, especially 
logging of trees. 


2) In the course of construction, it is to minimize blasting to reduce intimidation of animals. 

3) It is to adhere to the principle of “protection first and construction second", and it is to 
strictly prohibit waste materials from entering the surface water. 

4) It is to prohibit pollution of water bodtes by production wastewater and domes® 
wastewater of construction personnel, so as to guaranlec that Ihe habbals of amphibians » 
be free from impacts or limited impacts. 
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ageme nt of construction devices. It is not allowed to let such blasting 
5 ) it is to reinforce m d among the construction personnel and the local, 

materials as explosive and detonato P 

Ich m », be illegally us«. as lools for hun.tng wild ammals. 


6) Reduction of Light 

M‘ mizing lighting facilities as far as possible. Use the directional lighting instead of 

diffused lighting 

(4) Measures for Water and Soil Conservation 

Retaining, diverting and drainage of water-soil conservation works have been very detailed 
and specific in the main work design, and it is mainly to formulate measuresfrom the aspects 
of plant measures and temporary measures in this report. 


1) Plant measures 

The disposal area is within the range of temporary land acquisition. When the spoiled material 
piling and useful material recovery is completed, based on protection of engineering measures, 
it is to level the spoil piling platform with bulldozers, restore vegetations after earthing, and 
adopt plant measures after trimming the spoil slope, so as to prevent water/soil loss. In order 
to restore vegetation, it is to select local indigenous grass seeds to spread in the concrete 
lattice. 

Once the quarry / borrow pit is exploited, based on protection with engineering measures, it is 
to level the exploitation platform with bulldozers, cover with top soil and conduct vegetation 
restoration, and plant climbing plants (such as Boston ivy) for slope greening. 


2) Temporary measures 

Disposal area: It is to adhere to the principle of “retaining first and disposing laui tor 
construction, i.e., it is to firstly implement the retaining facilities before piling the spoiled 
materials, and prevent the impacts on the D/S trenches of the disposal area in the vouist 
piling the spoiled materials.lt is to pile the spoiled materials by separate layers, and a ni[ 
and it is to conduct piling strictly according to the designed slope. For every la>cr | i 
to trim the slope of the spoil piles. It is to reinforce management, and pronij tlv 
spoiled materials spilled.lt is disallowed to load the trucks exceeding the limits \\ 

of transportation, it is to cover with tarpaulin, and prevent spillage ot earth and i 
bump. 


Borrow pit / quarry area: Before stripping the borrow pits / quarries. 


in combination with the 
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construction material using time and intensity requirements, it is to lommlatc the standardly 
excavation system of borrow pit / quarry or the operation process. It is required that t| 
stripping and exploitation time of the borrow pit / quarry shall be arranged in the dry Sc; ,, 
or days without heavy rain, so as to reduce erosion of exploited splash of borrow pit hy ra|[) 
and reduce water/soil loss;In the course of construction, it is required that the Contractor 
shall excavate by different plots combining construction requirements and construct,, 
schedule, control the excavated slope, timely treat the excavation face to prevent its collap SL - 


Area of on-site transportation road: It strictly prohibited to dump spoiled materials to the road 
slopes and river channel during construction. Spoiled materials spilled in the course of 
construction shall be timely cleared, and dumped to the planned disposal areas. The temporary 
sporadic spoil piles and excavation faces shall be adopted temporary soil conservation 
measures like covering and retaining with geotextiles, etc.; It is to build intercepting ditch 
before excavating open pit, so as to retain the U/S inflow, and reinforce maintenance in the 
course of construction, so as to guarantee smooth discharge. The seeping soil or intercepting 
ditches subject to torrent scour shall be reinforced, to prevent seepage and scouring; It is to 
cover the temporary earth excavation face with geotextiles during the rainy season, and timely 
conduct greening or hardening treatment after completion of excavation. 


Complex area: It is to try to arrange cofferdam filling and decommissioning in the low-water 
period, so as to reduce water/soil loss caused by erosion of running water. It is to reinforce 
protection and monitoring of the bank slopes D/S of the dam site, so as to prevent the 
scouring of released water on the bank slopes; Once the HPP is stored water and operated, it is 
to conduct investigation and observation about the bank slopes and geologically unfavorable 

areas around the reservoir, so as to find out the slope erosion and collapses, and timely work 
out solutions. 


6.3.4 Atmospheric environment Mitigation measures 

(1) Dedusting in Construction Area 


1) Application of low-dust process 

Those blasting processes that may generate less dust are preferred, such as chiseling blasting, 
pre-splitting blasting, smooth blasting and buffering blasting; It is recommended that 
chiseling, drilling and blasting should be carried out in moist conditions to reduce dust 
generation. A dust collector shall be installed for drilling. 
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pre 


.screening 


__ t cru shed and screened, and dust collectors shall be equipped for 

. shall he wet » 

AggrEga . secon dary crushing, screening and sand making workshops. Bag-type dust 
shall be equipped for the concrete mixing plant. Check the operation conditions of 
dust collectors regularly to timely replace or repair them if necessary. Keep the 
ement tightly sealed during loading and unloading. The screw conveyor and bucket elevator 
shall be maintained regularly. Simple sheds shall be built for fine aggregate piles, which shall 
have a steady side slope, and shall be moistened appropriately to prevent from being blown 


collectors 

the bag-type 


away. 

Enclosed slag trucks shall be employed to avoid leaking during transportation. Before leaving 
the construction area, any vehicle shall have its wheels and body cleaned so that no slag is 
carried out of the construction area to pollute the ambient environment. 


2) Dedusting by water spraying 

For dam and workshop areas where is excavation and blasting are highly concentrated, spray 
water in days without rain to accelerate settlement of dust. All major tunnels shall be provided 
with water-curtain dust collectors to reduce dust concentration during blasting in diversion 
tunnels. Underground works shall be provided with ventilation facilities to inereasc 
ventilation and reduce concentration of waste gas. Spray water in coarse crushing of 
aggregate and on working faces generating dust to reduce dust concentration of the work 
places. One sprinkler shall be provided in the project area and it shall be operated by two 
shifts for at least 6 times a day during the peak construction period in days without rain. 

3) Waste gas of oil-fired machinery 

Maintain and repair the machinery regularly. Vehicles and oil-fired facilities with large 
discharge capacity shall be provided with exhaust purifiers. 

(2) Reduction of Traffic Exhaust and Dust 

my water on temporary roads and clay-bound macadam for dust fall. Meanwhile, it is 
tablish a special team for road maintenance to manage, clean and maintain the 

roads. 


^ construction are mostly large transport diesel vehicles, which emit more 

nd pollutants than gasoline ones. Therefore, exhaust purifiers shall be installed to 
ensure that the 

emission can be controlled within the standard limit. Criteria of vehicle 


(i 


M 


« 
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with engines consuming more fuel, producing excessive emissions and working j n 
efficiency shall be promptly replaced. 

(3) Analysis of Measure Effectiveness 


By using wet blasting or low-dust blasting, together with no-dust drilling, dedusting rati 0 
the blasting process can be up to about 92%. Spray water timely on working faces and p ulI| 
for excavation, site leveling, or in slag yards for dust settlement, and spray water on ro^ 
surface,is the most efficient measure to reduce dust generated in construction 1M 

transportation. 


6.3.5 Acoustic Environment Mitigation measures 

The principles and bases for design prevention and control measures of environmental noises 


are as follows: Regarding the characteristics of dispersed pollution sources of environmental 
noises and being hard for concentrated terminal treatment in the construction area, it is to 
mitigate the impacts of environmental noises from pollution sources to the sensitive points by 
multiple channels; Environmental mitigation measures should be combined with actual 
circumstances of the project, with economy, feasibility and effectiveness, and focus on 
treating the main pollution sources; It is to reinforce the construction management and 
pollution control of the project area, so that the discharge intensity of noise pollutants can 
meet the requirements in Thai standards customarily adopted in Myanmar. 

( 1 ) It is to select equipment, workmanship and vehicle models with low noises to 
lower noise source intensity. 

( 2) It is to reinforce maintenance of equipment and vehicles, keep the machines 
lubricated, and restrict overloading of vehicles and lower operation noises. 

( 3 ) It is to reasonably control traffic flows, and implement mandatory renewal and 
discarding system. 

( 4 ) It is to use damping seating for mechanical equipment with great vibration ^ 
reduce noise level. 

C 5) The aggregate screening system is to be adopted rubber network, plastic stec 1 pi* 1 
and damping materials to lower noise level. 
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, The air compressor outlet of the concrete batching plant is to be arranged with 
jlencer, the model shall be matched with the air compressor, and the silencing amount can be 

s high as about 20dB. 

(7 ) It is to reasonably arrange construction time, try to avoid construction during the 
lieht from 22:00 p m. - the following 6:00 a.m. 


6.3.6 Treatment of Solid Wastes 

It is to follow the principle of classified treatment for solid wastes. Organic garbage and 
inorganic garbage in municipal solid wastes (MSW) should be treated separately to guarantee 
sanitation and safety; the treatment measures should be economic, effective and technically 
feasible, and realize reduced quantity and harmless treatment. 


(1) Selection of domestic wastes treatment scheme for the construction period 
In order to duly conduct environmental hygiene of living and office areas within the range of 
the construction area, prevent intensive reproduction of mosquitoes, flies and rats causing 
outburst of contagious diseases, the garbage of temporary and permanent living and office 
areas ot the site should be timely swept and sent to designated locations for piling. To 
facilitate transportation, each of the L/B and the R/B are arranged with a garbage transfer 
station. Domestic garbage should be classified and collected as much as possible according to 
their natures, the recoverable ones should be recovered and used by waste recycling 
companies for recycling, while the irrecoverable ones should be transported from the living 
quarter of the powerhouse to landfill of 1# disposal area, or from other living quarters to 3# 
disposal area for landfill, and duly conduct anti-seepage measures 

(-) Disposal of Other Wastes in the Construction Area 

It is to try to reduce the quantity of wastes, which not only can reduce freights and simplify 
reatment workmanship, but also reduce treatment cost. The useful items in engineering 
wastesmay be regularly recovered and used by designated material recovery agency. 
Reco\erable wastes include discarded construction machinery and vehicles, waste and old 
st eel, steel pipes, oil drums, bags, timber and storage battery, etc. The leftover solid wastes 
Without recoverable value shall be uniformly transported to 3# disposal area, and it is to duly 
lake anti-seepage measures. 

) Disposal of MSW during Operation Period 

lhe permanent residents of the HPP during the operation period are not many and the amount 
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of MSW is not large, and it is not considered to arrange a special garbage disposal site j t 
only considered to arrange 2 garbage collection stations, continue using the garbage tr u 
during the construction period, and regularly transport to 3# disposal area for landfill. 

6.3.7 Protection of People’s Health 

(1) Preventive Measures 

Measure for prevention and control of infectious disease is prevention first, with monitorir 
enhanced. Following preventive measures must be carried out against infection sources 
transmission route, and susceptible population of related diseases of the Project area. 

1) Sanitary measures such as disinfection, insecticide, deratization, etc. should be carried out 
to the living area and operation areas when the project personnel enters the construction are,. 

potable water should be disinfected as well. 

2) Purification and disinfection facilities for potable water must be ensured to provide 
centralized water supply for the construction area. The potable water must meet the national 
sanitary standard of domestic drinking water to ensure the safety of potable water. 

3) Facilities such as ecological mobile toilet and sewage disposal system should be built m 
the construction area; waster and excrement should be disposed. 

4) All patients and carriers of infectious diseases, as well as suspected patients, must not 
work on occupation or profession which may infect the disease. 

5) C arry out vaccination or give preventive medicine to the susceptible population in a 
planned way according to epidemiology indication. 

6) Major prevention measures must be carried out to main diseases related to the project to 
ensure a good sanitary protection. 

(2) Crowd Management 

Inundation by water storage of the reservoir, drop of water level during operation, etc. will 
change ecosystem and distribution scope of vectors such as murine, mosquitoes, ami 
oncomelania. That will also change chances for human to contact with the vectors. As 
personnel live in centralized manner during construction, population mobility are relatively 
strong. Besides, puddles and sanitary blind spots will form in the construction area an<! 
provide breeding place for mosquitoes and flies, and diseases may be caused due to pf° r 
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-—' , he temporary living area, and that will absolutely affects health of the 

on-tructors and local residents. Therefore, management should be earned out for people of 
related areas of the project. Medical personnel of local villages and towns or village clinics 
should be responsible for management of surrounding population. (3) Management of Food 

Sanitation 

The project construction will involve resettlement of local residents and immigration of laree 
number of constructors and service personnel, thus it is easy to cause food poisonine and 

other acute food-bome diseases. 

Sanitary clearing and inspection should be carried out regularly for public dinine places. In 
case of food poisoning, the local health authority should be immediately informed to take 
emergency treatment for the patients and to control and deal with the poisonous food 

(4) Establish and Improve Medical and Health Organization 

A medical organization should be set in the construction area. Necessary medical facilities, 
medicine and certain number of medical personnel should be provided to be responsible for 
treatment of common diseases, health examination, vaccination, and health publicity for 
constructors, and to carry out supervision and emergency treatment of infectious disease. 

(5) Others 

All business relating to the factory enacted law 1951 have to follow working hours, health and 
safety of workers and child labor confirmation. 

h must have pnont > plan about occupational safety and health for workers. 

ha\e agreement between employer and employee, have to assign together with 

mestic, foreigner and local, should be carried out with appropriate department for workers 
from other countries. 

6-3.8 Mitigation .Measures against Earthquake Impacts 

sidering the complicate seismic geologic background, importance and accident 
^sequence of the project, it is proposed to take the following seismic mitigation measures 
such key structures as dam and powerhouse, according to the requirements in relevant k 

and experiences of similar projects, so as to improve the seismic resistance ot the 
ttures and mitigate the seismic impacts. 
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(1) Foundation treatment measures 

According to the geological conditions exposed by excavation, it is to conduct concr* 
replacement to the locally developed weak and fractured rock masses in the range of 
foundation of structures, and take such measures as consolidation groutmg to the m 
developed with joint fissures, further improve the bedrock quality of the dam and powerhou* 
to ensure foundation stability. Moreover, in accordance with the actual condition, it is to 
arrange rock bolts or anchor piles to improve the antisl.de ability of dam concrete and 

bedrock. 

(2) Structural aseismic measures 

In combination with results of relevant test, research, calculation and analysts, it is planned to 
optimize dam geometryfsuch as passivating the geometry-changing parts), improve the dam 
concrete strength, optimize dam joint structure, improve the adaptivity ot waterstop structure 
to deformation, adopt such structural measures as seismic reinforcement, so as to improve the 

seismic resistance of the dam. 

For the same purpose, the thick floor slab structure will be planned for the powerhouse, so as 
to enhance its holistic aseismic resistanse. Meanwhile, light grid roof and reinforcement will 
be adopted to reduce the seismic response of the superstructure as well. 

(3) Reservoir emptying measures 

Once earthquake, reservoir water level can be quickly lowered through the surface and bottom 
releasing outlets, so as to reduce the storage quantity and water load U/S of the dam 
emergently, improving the stability of the dam. 

(4) Safety monitoring measures 

In order to ensure safety of the project, safety monitoring measures will be adopted tor sun 
sensitive structures as dam and powerhouse, and the main monitoring items include surtax 
deformation, internal deformation, stress deformation, temperature and seepage. 

Furthermore, it is designed to arrange strong seismic instruments at the dam crest, inside ■ 
dam, at dam abutment on both banks and D/S of the dam, to monitor dynamic response of '■ 1 
dam and seismic phase and vibration mode when earthquake. 
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63 9 Mitigation Measures against Flood Impacts 

n Measures for forecasting hydrological information 

According to relevant laws, regulations, standards and codes of China, in order to meet the 
needs of flood control during the construction and operation period, the automatic 
hydrological data acquisition and forecast system will be uniformly planned and set up for all 
cascades of Ngaw Chang Hka River, so as to conduct real-time collection and processing of 
meteorological data by applying such technologies as telemetering, communication and 
computer, conduct forecasting of hydrological data, and realize optimized dispatching of 
flood control, power generation and water supply, fully playing the benefits of the cascaded 
hydropower projects. 

The river system of Ngaw Chang Hka Basin is relatively developed, and floods rise and fall 
quickly. By establishing corresponding acquisition and forecasting system during the 
construction period, we may adequately and timely grasp the development trends of rain data, 
hydrological data and floods of the basin U/S of the construction area, provide bases for 
making decisions about construction and management. It is an important means for ensuring 
safe construction, flood control and meeting the construction period. Moreover, it may 
accumulate forecasting experiences, collect the water and rain data in advance, so as to meet 
the needs for hydrological forecasting after the HPP put into operation. 

(2) Reasonable arrangement of flood-release structures 

Respectively, the designed and check flood recurrence period of Tongxinqiao HPP is 100-year 
and 1,000-year. In order to ensure flood control safety of the dam, in combination with the 
topographic and geologic conditions of the dam site, the layout means of retaining siiuuun,. 
and reservoir operation requirements, three overflow surface outlets and two bott m 
releasing outlets are to be arranged at the riverbed dam section and both sides ot it, ul 
flexibly meet the flood releasing needs of different reservoir water levels and s^a 

According to the calculation and test results, the flood-release capacity of the [ J 

meet the needs of the abovementioned flood standards, with no accident ^ ^ 

dam crest. In addition, with a relatively larger release capacity to the o\c 

bottom releasing outlets can be served to empty the reservoir as soon a. p 


Anti-: 


seepage and drainage measures 
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n or r to guarantee the dam stability in normal operation and under different flood l^"" 
to arrange an anti-seepage curtain near the U/S foundation of the dam, with a dra,' 
ry and drainage hole curtain, so as to lower the osmotic pressure below th- 

foundation and improve the antislide stability of the dam. 


(4) Measures for mitigating scouringto the D/S river banks 

In order to consume the energy of the releasing water and lower its flow velocity, it is p | a 
simultaneously take both the measures of energy dissipation and bank protects, 

mitigate the scouring of D/S river bank. 


1) Hnergy dissipation measures 


in order to make the releasing water to gently enter the D/S river channel, and reduce the fl ow 
velocity to that of natural flood within a relatively short distance, it is to arrange hydraull 

energy dissipation structure both at the end of the overflowing surface orifices and the bottom 

releasing outlets. 


According to the results of hydraulic model test, expansion pier bucket flow energy 

dissipation and ski jump energy dissipation will be adopted to effectively lower the discharae 

velocity. 

2) Bank mitigation measures 

In consideration of the hydraulic model test results and the geologic conditions of the D S 
river channel, the flow velocity within a certain length in proximity to the outlets of the 
water-releasing structures will still exceed the natural status, it is necessary to take such 
engineering measures as grouted stone apron and reinforced concrete to protect the D/S n\er 
channel in case of destructive scouring. 

6.3.10Mitigation measures to the residual impacts 


The mitigation measures include the workyard cleaning and recovering and solid waste 
treatment. The workyard need to be cleaning, mainly involving the temporary land, then the 
soil preparation and planting the endemic species. As to the solid waste, it shall be collected 
and transported to the spoil disposal area. 


6.3.11 The summary of impacts and mitigation measures 

llie details of mitigation measures are shown in the table 6.3-1. 
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_ _summary tabic of impacts and mitigation measures 

gj a viro«> n,en “ IA * peCt/1SSUe 

Impacts 

Measures to avoid, 
prevent, or remedy 
impacts 

Significam e 


__---- The pre-const ruction period 


_A+ 

^---- 


Do the EIA studies 



Do the feasible 
research on 
environmental 
protection before 
construction 

A+ ~ 

Construction period 


The aggregate processing 
system waste water 

Waste water with high 
concentration in suspend solid, 
polluting the river water quality 
and affect the organism in water 

Secondary 

sedimentation method 
and sediment disposal 
shall be handled 
through mechanical 
dewatering method, 
reuse the treated 
water 

B- 

! concrete mixing system 
waster water High PH and 
SS 

Waste w ater with high PH and 
SS, polluting river 

Treat by neutralized 
sedimentation 
method, and reuse or 
discharge 

B- 

wastewater with oil 

Oil and grease pollutes the river 
w ater from equipment repair 
workshop and automobile repair 
and maintenance workshop. 

Using oil separating 
tank to treat the oil 
water 

B- 

Sewage 

With high BOD, SS, COD. TN 
and TP in water 

Using buried package 
domestic sewage 
equipment to treat 
domestic sewage 

B- 

Occupation of land 

Kill the flora and disturb the 
habitat 

Restoration of 

vegetations 

Publicity and 
Education landscape 

B- 

dust 

highly concentrated dusts 
affected people and other 
organism in the area 

Water spraying in dry 
seasons 

B- 


Vehicle exhaust 

Polluting the air quality and the 
organsim 

Managing the 
vehicles to keep good 
condition 

B- 

noise 

noise pollution in the 
construction area because of 
high level noise produced by the 
running of mechanical 
equipment in construction 
excavation, blasting, 
transportation, aggregate 
processing, concrete mixing, etc. 
the quarry explores will cause 
the level of noise because of 

labor protection for 
the workers shall be 
strengthened; 
Control the working 
time. 

B- 
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-_ 

blast 



Solid waste 

the domestic waste will become 
the hotbed of mosquitoes and 
rats, which will threaten 
population health, and the 
leachate may pollute soil and 
underground water. 

collected for 
concentrated 
treatment on the 
domestic garbage and 
pile them at 
designated disposal 
areas to the spoiled 
materials 

B- 

The construction waste will 
make the workyard in a mess 
and make block the river 

Classifying the waste, 
the unused waste will 
be collected and 
transported to the 
spoil disposal area 

B- 

Social environemnt 

infectious diseases and the input 
and output of pathogen, 
outbreak and wide spread of 
natural focus diseases, 
insect-borne infectious diseases, 
water-borne infectious diseases, 
endemic diseases. 

Cleaning the drinking 
water 

disinfecting the 
working and living 
places, making the 
close monitoring and 
so on 

~~aT^ 

Occupy the cultivated land and 
so on, affecting the normal life 

. 

economic 

compensation 

_ A+~ 

222 people need to relocated 

Rsettlement plan 

A+ 

Operation period 




sewage 

Affect the water quality of river 

Keep on using the 
buried package 
domestic sewage 
equipment in 
construction phases 

B- 

Territorial ecosystem 

Kill or affect the flora and fauna 

Strengthen 

Management, prohibit 
them to hunt and kill 
wild animals 

B- 

Aquatic ecosystem 

the sphere of activity of the 
fishes will be limited/ 

Protecting the 
tributaries 

B- 

Solid waste 

The same as the construction 
period 

Collecting and 
transporting to the 
disposal area 

B- 

Reservoir inundated 

Affect the water quality 

Reservior cleaning 

B+ 

Reservoir 
management and 

B+ 

Environmental accident 

Oil will pollute the river 

a public oil pond, 
waste oil treated 
through an oil-water 
separator shall be 
recovered and 
wastewater shall be 
used for watering of 

B+ 
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------ 

_[oad, plant et 

Implement the ( SR 

o-ww,, ivn-asurcs 

A+ 

B- 

s,>cialenvironmem 

Affect the local econimic 

earthquake 

Threat the dam safety 

foundation treatment 
measures, aseismic 
measures, reservoir 
emptying measures 
and safety monitoring 
measures for dam, 
powerhouse and other 
key parts of seismic 
fortification. 

flood 

energy dissipation 
and bank mitigation 
measures 

B- 

Cumulative impacts 

Bad to organism 

Implement 
biodiversity 
conservation plan 

B- 

Polluting the water 

Monitoring and 
management 


Local People’s production 
and living 

Disturb the environment 

Implement 
monitoring plan 

A+ 

! 

Environmental risk 

emergent environmental incident 

Write and implement 
contingency plans 

A + 

Decommissioning Period 




Still using 

Affect the environment 

to carry out E1A 
newly 

A+ 

removing 

_ 

Solid waste 

Pile them at 
designated disposal 

B- 

B+ 

Block the river 

cause impacts on the quality of 
local ecosystem and landscap 

areas 

B+ 

A- Significant Negative Impact A 

• Significant Positive Impact 


B Some Negative Impact B* Some Positive Impact 


- Impacts are not dear, need more investigation 


No Impacts or Impacts arc negligible, no further study required 

6-4 Impacts in Decommissioning phases and Mitigation M tasl,li 

After maturity of service life of the project, there may be two working cmu ^ ^ 

continue using the HPP, and the other is to dismantle the dam. In this dupui. i 
w orking conditions are analyzed as followed:. 

k'tl Continuing Operation and Production AHn* Matu ’ jj./nnmli 

After maturity of the service life of the project, it it passed sat > environmental 

FI A and assess the env. 

t0 continue production, it will be necessary to carry ou 
lm Pacts of the project operation. 
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<*.4.2 Decommissioning the HIM* after Deeommissioninu phases 

(1) Environmental impacts of decommissioning the MRP 

1) Ecosystemal impacts 

Decommissioning works will be performed in the complex works of the HPP, 
additional surface disturbance. Entry and exit of vehicles will also follow the original access 
road of the HPP, w hich will not cause direct impact on the local vegetations, animals or p| 4nt( 
only that there will be transient impacts of decommissioning construction on the acoustic 
environment and atmospheric environment, thereby indirectly affect the survival and activities 
of animals and plants, which w ill also be eliminated with the completion of construction 

2) Water environmental impacts 

Water quality of decommissioning works is still good, debris, dust, wastew ater of wet-process 
operation and rainwash in the course of construction will also enable some pollutants to enter 
the water body, resulting in density of SS in the water body to rise. However, since the project 
has short construction period and small quantity, it will have limited impacts on the water 

body. 

3) Acoustic environmental impacts 

Noises of decommissioning works will mainly come from drilling holes, blasting, bulldozers 
and transportation. Analogizing with the measured values of other similar projects, noise level 
of construction area of the decommissioning works will be about 92dB(A); this project will 
need to be conducted dense-holes controlled blasting operations, and the blasting noise source 
intensity will be about 120 dB(A) —140 dB(A); the vehicle noises in the transportation ot 
spoiled materials will be about 80 dBf A). 

1 he HPP to be dismantled is located at a remote mountainous area, construction noises will 
cause certain disturbance to the local birds and ordinary terrestrial animals. With the 
completion of the decommissioning works, such disturbing impacts will disappear 
immediately. Therefore, the acoustic environmental impacts generated b> the 
decommissioning works will be very limited. 

4) Air environmental impacts 

In the course of decommissioning operation, drilling, cutting, loading and unloading spoiled 
materials and blasting will generate dust pollution. However, since the decommissioning 
quantity is small and the time is short, after duly conducting conventional protection to the 
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construction personnel, the environmental impacts of decommissioning works on the air 

quality will be very trivial. 

5) impacts of solid wastes 

a. Impacts of spoiled materials 

The total quantity of structures to be dismantled will be 60 X 10 4 m \ mostly being coneret 
debris, earth-rock excavation and waste metal residues. If they are randomly piled, they will 
cause impacts on the quality of local ecosystem and landscape. It is necessaiy to pile them at 

designated disposal areas according to the requirements in the water and soil conservation 

codes. 


b. Impacts of domestic garbage 

Th, decommissioning works wffl involve short co„sm,c,ion penod and limiKd numbeI of 
people, sod the domestic wastes to be generated will be hmiied. However, random disposal 

mil snll caase rmpacis on the local ecosystem, and it is necessary have rhem collet, ed for 
concentrated treatment. 


6) Social environmental impacts 

Because of rhe small capacity of fhe power station, ihe impacts of decommissioning w orks on 
energy production will be limited. 

12) Environmental mitigation measures of decommissioning works 

the construction of decommissioning works, it is mainly to generate spoiled materials and 

protection against spoiled materials herein. The total quantity of structures to 

mantled will be 60 * 10 4 m 3 , mostly being concrete debris, earth-rock excavation and 

esidues. As to concrete and other waste residues no longer useable, it is to find a 

y ng land around the HPP tor landfill. Steel and other waste metal residues will 
be collected for reuse. 
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ethods and Means of Assessment 

r pi 

co ^ assessme nt of environmental risks, such as risk identification, risk analysis and „ t 
<1 ence calculation, it is to provide data and bases for engineering design, environment i 

gement and environmental risk prevention, so as to realize the purpose of | 0VVcr| 

danger and rpH 

aucing harms. It is to further design preventive measures against environ,n ci|l)1 

sks and emergency plan in an all-round manner, and solve the problem of environment,! 

risks. 

According to the scale and construction characteristics of this project and the surrounding 
environmental characteristics, during the project construction period, the potential accident 
nsks and environmental risks mainly include: the risk of liquid ammonia leakage of concrete 
batching plant, ecosystemal risks, fire risks, water pollution risks, and etc. 

7.2 Environmental Risk Impact Analysis and Contingency Plan 
7.2.1 Construction Period 

(1) Analysis about Main Environmental Risks 

1) Impacts of liquid ammonia of concrete batching plant during the construction period 
Liquid ammonia is combustible and irritating, with serious environmental harms, which will 
cause pollution to the waters, soil and atmosphere. It may form explosive mixture when 
mixed with air, and cause combustion and explosion when encountering open fire or intense 
heat. In case of intense heat and increase of pressure inside the container, there will be the 
danger of cracking or explosion. Inhalation of gas ammonia may cause serious intoxication, 
asphyxia or death of human body, while liquid ammonia may cause eye bum or blindness, and 
bum of skin. Low-density ammonia is irritating to mucous membranes, while high-density 
ammonia may cause lytic necrosis of tissues, chemical inflammation and bum of skin and 
mucous membranes of upper respiratory tracts, ephemeral pneumonia, pulmonary edema ami 
bleeding, etc. It is environmentally harmful, which may cause atmospheric pollution, ami 
cause frostbite of animals and plants. 

2) Analysis on the ecological impacts 

The impacts of reservoir submerging and construction land occupation on the terrestrial 
animals are mainly that the habitats of animals in the area will shrink, so that they hau »’ 
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* *• «*» ** 8ra ‘ Jua " y re5,ore - TKe Project construetron will ha ,e eed ,n, 
iibp** on the IUCN protected species dtstnbuted the project area. In 8 c„e„|, ,, rojea 

mnstntenon will have limited impacis on letreslnal animals, and will cause the teneslml 

animals to disappear from the area. 

Rare and endangered plants under protection in the area directly affected by the project should 
be transplanted. The ones that cannot be transplanted should be taken such protective 
measures as seedl.ng breeding, etc. Simultaneously, it is to reinforce control of such acts as 
illegal logging and hunting. After taking the above measures,the project construction will 

have relatively low ecosystemal risks. 

3) Risk analysis of oil depot, explosive magazine and fire 

Accdents like leakage and explosion of oil depot, explosion of explosive magazine and using 

fire in the field will have great environmental risks. 

Considering that the oil depot and explosive magazine will be constructed, used and operated 
by professional design, construction and management people according to the idea of safety 
first, and the oil depot and explosive magazine will have emergency plans, whose 
environmental risks will be limited. Since the forest cover rate around the project area is 
relatively high, the environmental risks caused by construction personnel using fire in the 
field will be great, it is necessary to exercise strict management, so as to avoid such accidents. 

(2) Preliminary emergency plan for environmental risks 

According to the environmental characteristics of the project area and the neighboring 
areas, it is to try to arrange the dangerous sources like oil depots and explosive magazines and 
keep safe distance away from construction personnel’s living quarters and the Employers’ 
camp, etc.; it is to formulate strict safety management system for the oil depot; it is to arrange 
* lre P reve ntion dikes and firefighting water tanks; it is to equip with certain number ot 
^niergency equipment and apparatus for oil spill control and equipment for electrostatic 
Prevention; it is to formulate strict systems for fire prevention and fire use; it is to formulate 
dnd strict, y implement blasting procedures, etc.; There is not settlement around the concrete 
Aching plant. In case of ammonia leakage, the person responsible for the shift should firstly 
Cv aeuate the construction personnel from the site, request the professional emergency P'-°P k 
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to be mobilized to the site, and duly conduct treatment to eliminate the impacts of i,^ 

ammonia. 

@It is to formulate risk accident emergency plans. To be specific, it is to set emerge^ 
procedures by the four stages of information reporting, early treatment, emergency respoi^ I 
and emergency conclusion. 

The project construction surely will be accompanied with potential harms. If the level of 
preventive measures is high, the probability of accident will surely be lower, but there still 
the possibility of accidents. Once there is an accident, it will be necessary to take emergency 
prevention measures to control and minimize the harms of the accident. It is also necessary to 
formulate contingency plan and implement relevant measures, which specifically include 
defining emergency planning areas, such as defining oil depot area, explosive material area 
and environmental protection objective area, etc.; it is to determine the emergency 
organization and personnel, including determining emergency leading organization, site 
directors, emergency rescuers, graded responses to preplan, emergency rescue guarantee, 
reporting to police, means of communication, emergency monitoring, rescue and control 
measures, emergency mitigation measures, organization plan for evacuating and withdrawing 
personnel, accident emergency rescue closure procedure and restoration measures, emergency 
training plan, public education and information publicity, etc. 

Through designing and effective implementation of the emergency plan, we may minimize 
the environmental risks, and minimize the adverse impacts caused by environmental risks, 
such as various engineering safety, construction schedule and investment risks, etc. 

7.2.2 Operation Period 

The operation period mainly involves the dam failure risk caused by earthquake and flood, 
river water pollution risks caused by water quality pollution of the U/S and reserv oir area, and 
impacts on ecosystem, etc. 

7.2.2.1 Analysis about Dam Failure Risks caused by Earthquake and Flood and 
Contingency Plan 

Focusing on the dam safety issue that may be caused by earthquake and flood, a great deal ot 
geological exploration, data collection, site investigation, calculation and analysis have 
conducted strictly during the course of investigation and design of Tongxinqiao HPP, rcterrnv 
to experiences of other hydropower projects. 
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Recording to the seismic safety evaluation and flood calculation results of the project site, the 
corresponding seismic protection and flood design standards have been ditermined according 
,o the project scale and the grade of dam. Based on that, calculation and analysis indicate that 
,hc dam stability of Tongxinqiao HPP conforms to the stipulations of the relevant design 
specification, and dam failure will have no opportunity to happen under the conditions of 
designed earthquake and flood level. 

However, considering the importance of the project and the serious consequence once 
accident, it is absolutely necessary to draw up the contingency plan for dam failure, mainly 

has the following leitmotiv to be involved: 

Once the accident of dam failure is to be happen, above all, it is to send out alarms by any 

available means to the people and hydropower projects in the D/S area in case of induced 

flood, request them to emergently evacuate from the areas that may be flushed by the streams 

in the river valley, so as to guarantee safety of the people’s lives and properties in the D/S 
area. 


1222 Analysis about Water Environmental Risks 

Under normal working conditions, the impacts of the project on water environment will be 
limited. Once there is a malignant pollution accident in this project or the U/S inflows, i, will 
be necessary to firstly initiate the contingency plan for sudden environmental pollution 
me,dent, control the d.scharge of pollutants from the origin, collect or hinder pollutants, and 
try to control them from entering the D/S area. 

7 -2.2.3 Analysis about Ecosystemal Risks 

er effect of the dam is to hinder the genetic exchanges of fishes. It is particularly 

adver 01111 * ^ ^ hydropower P ro i ects in the basin are completed, it will have 

™ PaCtS ° n the c °nnect,vity of fish habitats and exchanges of biological resources, 
er, considering that the basin investigation results found that there is not long-distance 
^ n r ' ver ’ nor is there any rare or protected fish, the aquatic ecological risks 
n dnd °P era tion of the HPP will be limited. However, as to terrestrial ecology, 
the re S ,ona l vegetation canopy is high, the diversity of animals and plants is abundant, 

,h many * C ' nds °* rare an< * protected animals and plants, with abundant resources, once 

J ct is completed and put into operation, the human reachability of the region will be 
which may result in greater risk of the ecosystem brought by human activities. 
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Therefore, with the completion and operation of the HPP, the Employer should c nsult the 
local government to establish a uniform environmental management organization f he basin, 
reinforce management, and prohibit any kind of illegal forest logging or 
minimize the risk of project construction on the ecosystem. 
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:r 3 ded hydropower projects are planned to be developed from U/S to the 



that 4 cas' 


mutually 


^mental impacts. Therefore, it is necessary to carry out cumulative impact assessment. 


8.1 Assessment Method 

The cumulative impact assessment of this project is oriented to different environmental 
factors, with expert consultation, matrix method , mathematical model and overlaying method, 
etc For example, it is necessary to conduct expert consultation method for rare and protected 

animals, plants and fishes, etc. 

8.2 Assessment Objectives 

The evaluation objects mainly include environmental factors that may be subject to affect the 
U/S cascades project construction and that may cause impacts on the D/S Lawndin HPP 
project construction, mainly including terrestrial ecology, aquatic ecology, hydrological 

regime and social environment, etc. 

8.3 Scope of Assessment 

Tongxinqiao HPP is the third cascade planned on Ngaw Chang Hka River. The scope of its 
directly environmental impacts is from the reservoir tail of Tongxinqiao HPP to reservoir tail 
of Lawndin HPP. The range of its cumulative environmental impacts is the whoel river, which 
is from Lawndin HPP to Gawlan HPP. Namely, the specific range is extended to the all river 
reach, which is from powerhouse of Lawndin HPP to the reservoir tail of Gawlan HPP. the 
range of water catchment area on both banks of the river reach, as well as the settlements that 
may be indirectly affected by the sphere of influence. 

8.4 Brief Introduction to the Projects with cumulative Impacts 
8.4.1 Brief Introduction to Gawlan HPP 

Gawlan HPP is located in the middle and lower reaches of Ngaw Chang Hka River in the 


territory of Kachin State, Myanmar, upstream of Hkankawn HPP in the 4-cascade 
development scheme of Ngaw Chang Hka River. The dam site is about 500m U/S of the 
influence of the tributary Lawng Mow Hka River and Ngaw Chang Hka River. 1 he I SI. of 
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the HPP will be El. 1510m, the corresponding storage capacity will be 1.36* I (An 
regulating properties, and the installed capacity will be I20MW 



The complex works mainly comprise concrete gravity dam, L/B headrace system and g r „ Uli( 
powerhouse, dam overflow surface outlets, L/B desilting bottom outlets, R/B flood-rcle as 

bottom outlets, plunge pool, L/B and R/B non-overflow dam sections and R/B diversion 

tunnel. 


8.4.2 Brief Introduction to Hkankwan HPP 

Hkankwan HPP is located in the middle and lower reaches of Ngaw Chang Hka River in th e 
territory of Kachin State, Myanmar, upstream of Tongxinqiao HPP in the 5-cascade 
development scheme of Ngaw Chang Hka River. The dam site is about 500m U/S of the 
confluence of the tributary Lawng Mow Hka River and Ngaw Chang Hka River. The FSL of 
the HPP will be El. 1,220m, the corresponding storage capacity will be 4.87*lOW, with 
daily regulating properties, and the installed capacity will be 140MW. 

The complex works mainly comprise concrete gravity dam, L/B headrace system and ground 
powerhouse, dam overflow surface outlets, L/B desilting bottom outlets, R/B flood-release 
bottom outlets, plunge pool, L/B and R/B non-overflow dam sections and R B diversion 

tunnel. 

8.4.3 Brief Introduction to Lawndin HPP 

Lawndin HPP is located in the lower reaches of Ngaw Chang Hka River in the territory of 
Kachin State, Myanmar, which is the cascade next to Tongxinqiao HPP. and also the la>t 
cascade in the4-cascade development scheme of Ngaw Chang Hka River. 

The HPP is to be adopted the means of trans-basin headrace development. Hydraulic power is 
from the tributary Ngaw Chang Hka River to mainstream Nmai Hka River, the U S water 
level will be connected with the tailwater of Tongxinqiao HPP, while the D/S is to be 
connected with the FSL of Chibwc HPP on Nmai Hka River. The dam site is located about 
l.ikm U/S of the confluence with Lan Ga Hka River, about 3.5km away from the PS 
Lawndin Bridge across the river, and the L/B of the dam site in the U/S is Myaw Chawng 
Village. 

The FSL of Lawndin HPP will be El.783m, the installed capacity will be 600MW. the storage 
capacity of the HPP corresponding to FSL will be 66.9* 10 h m', and the regulating storage 
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be 39.7* lOV. with seasonal regulating capacity. 

The complex works mainly compnse CFRD. L/B spillway. L/B headrace system and ground 
powerhouse, R/B desilting tunnel and R/B diversion tunnel. 

8.5 Cumulative Impact Analysis and Mitigation Measures 

The cumulative impacts are the overlaying environmental impacts of past, present and tutu. 

actions. From the perspect.ve of scale, its effects are mainly manifested in time and spice 

The cumulative impacts come from the activities which occurred in a nen.vt r. 

u I’vuou oi time, with 

very limited independent impacts, but very great collective impacts. 


General accumulative impact effects may be classified as 8 catecories i „ , 

~ „ cgunes, ix., time crowding 

effect, space crowing effect, complex effect, fime lag effect, and space lag (boundar^ 
expans,on) effect, closed value effect, indirect effect and crushing effect. 

Minimization of cumulative .mpacts mainly mclude the follow,ng few aspects: 

(1) Minimum accumulation dugree: Accnmnlntion degree redecs ihe accunruiarnn, degree „f 

21“ ; “ K “ —■ The lower ,hc mi verse 

accumulation degree is, die less ha™ hydropower deveiopnren, win cause ,o ,he «o.sys,em ; 

(2) The smaher accnmuiarion area: The size of rhe aecumuiaiion area reflecis rhe spanai 
the smaH^the ad ^environmental effects or .mpacts of hydropower development. 

■- 

diltilbrnim^n a ^ CUmUlatIVe Ume d ° main: Accumulative time doma.n reflects the time 

the unfavorable 8 ° enV ' r ° nmental efTects or ,m P acts of hydropower development, the low er 
unfavorab, accumulative time domain is, the lower adverse .mpacts of the hydropower 
evelopment may ,mpose on the eco-system. 

B asin ,s th ^ ^ ^ lronmcnta l impacts of cascade development on Ngaw C hang Ilka 
it >s accumulative, which may be described from the following aspects: 

**•5.1 NNater Environment 

(1 > Hydrological regime 

the Mk- ^ Electric P° w er of Myanmar claims that this project shall no, connected w itli 

, HPP in the U/S and Lawndin HPP in the D/S. There are still retain natural riser 
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reach between the tail water level of Hkankwan HPP and the terminal ot backwa^ 

Tongxinqiao HPP. Likewise, there are still retain natural river reach between the t a ,| ^ 
level ofTongxinqiao HPP and the terminal of backwater of Lawndin HPP. 

Gawlan HPP, Hkankwan HPP and Tongxinqiao HPP are run-off-river station, and Law,,,. 
HPP is the seasonal regulation. It will not have any impacts even the Gawlan HPP, Hkank\^ 
HPP, Tongxinqiao HPP, and the Lawndin HPP combine running. There will be the Uaic , 
reducing river, 9.95km, 6.5 km, 14.7km, and 28.9 km respectively, and the reservoir | Cnph 
0.85km, 4.0 km, 2.65 km and 10 km respectively. 


Table 8.5-1 The river stream status table after four dam built 


Dam site 

The reservoir length 

Reducing 

reaches 

Remark 

Gawlan 

0.85km 

9.95km 

■ - 

Hkankawn 

4.0km 

6.5km 


Tongxinqiao 

2.65km 

I4.7km 


Lawndin 

10.0km 

28.9km 

•—. 


Considering that there are many tributaries downstream of the dam, whose flow are more than 
10% of the annual average flow at the damsite. It will guarantee the river not dry up and meet 
the river ecological water use. 


The upstream 3 HPPs are run-off-river station. So there will be no cumulative impacts to the 
whole river. But as to the Lawdin HPP, it will affect water quanlity on the Nmai Hka river and 
downstream of the Lawdin dam. Its diversion flow nearly accounts for 10% of the Nmai Hka 
Its impact on Nmai Hka will be small. 

Hydrographic conditions (flux, velocity, and water level) will not be changed after joint 
operation of four cascades reservoirs. It is the same as single HPP operating. 

In a word, considering the rain is abundant in this area. The probability of extreme situation i> 
not often, so the adverse impacts can be forecasted and be solved by some mitigation 
measures such as operation regulation, controlling the reservior tilling time and po vver 
generation. 

(2) Water temperature 

The water temperature structures of Hkankwan HPP, Tongxinqiao HPP, and Lawndin HP* JN 
mixed reservoirs. There will be little variation in the water temperature of reservoir and V 
river. Accumulative impact on water temperature will not happen after joint operation 
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cascades reservoirs. 

( 3 )Water quality 

Hkankwan HPP and Tongxinqiao HPP are the daily regulation, and Lawndin HPP is the 
seasonal regulation. The regulation performance is poor. The water of reservoir exchange is 
frequent. Accumulative impact on water quality is small. The water quality mainly depends on 
water quality from U/S river. 

8.5.2 Terrestrial Ecology 

(1) Accumulative impacts on the forest. 

Cumulative impacts on the forest is relation with the features of geography landform and 
physiognomy. Evaluation river belongs to canyon river. The construction area and reservoir 
inundation area are less. So the forest remains basically. There are few people in this area. 
Living and production have little influence on local forest after reasonably managing and 
forbidden deforestation. Besides, water surface area of this area will increase, reservoir 
microclimate will change after this three HPP completed. The concentrations of water from 
the air will be raised, which is beneficial to forest growth. 

(2) Cumulative impacts on the plants 

1) Cumulative impacts on the plants 

After cascade hydropower stations is built, some small new village will form near the plants. 
Land occupation will destroy some plants. Besides, Surrounding lands also will be used to 
development of farming and services, which will affect plants adversely. 

2) Cumulative impacts on the endangered plants 

The mainly distributed endangered plants in evaluation area are described in in Table 8.5-2 
There are only one endangered protection plant in evaluation area of Tongxinqiao HPP, i.e., 
Schima wa/lichii , which is a vulnerable species. This species is not as timber species and 
widely distribute in surrounding areas. Human activity have less impacts on it. In general, 
there will be less impact on the endangered plants. 
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Table 8.5-2 The mainly distributed endangered plants in evaluation area of three Ul»|> 


red list) 


Hkamkawn HPP 

Tongxinqiao HPP 

Lawndin HPP 

Schima wallichii (IV) 

Schima wallichii (VU) 

Syzygium zeylanicumfEfJ, 

Dalbergia oliwri (EN) 

Anisoptera scaphula(CR) 

Hope a sangal(CR) 


Magnolia rostrata Smith.(VU) 



(2) Cumulative impacts on terrestrial animals 


1) Cumulative impacts on terrestrial animals 

Cumulative impacts of HPP development on terrestrial animals reflect in its developed o nc 
developed, many people will enter the area, human activity will destroy habitat of w ,| d 
animals. Some have strong activity or agile performance will flee the area, so animal 
distributionstructure will change in a certain degree. 

2) Cumulative impacts on endangered terrestrial animals 

In total, there are some endangered terrestrial animals such as Manis javanica( EN). Mann 
peniadactyla (EN), Hoolock hoolock(EH ), Cuon alpinus(EN), Ursus thibetanus(V U). 
Helarctos malayanus(V\J ), Catopuma temminckii (VU), Rusa unicolor (VU), Hystrix 
brachyuran (VU), Aceros nipalensis (VU), and so on. These animals have stronger ability t, 
move and adapt. So they will not be harmed directly. Fauna compose will not be changed also 
in this area. In general, there will less impact on the endangered terrestrial animals. 

Table 8.5-3 The mainly distributed endangered terrestrial animals in evaluation area of three 

HPP (IUCN red list) 


Hkamkawn HPP 

Tongxinqiao HPP 

Lawndin HPP 

Manis javanica(EN) 

Manis javanica(EN) 

Manis javanica(EN) 

Manis pentadactyla(EN) 

Manis pentadactyla(EN) 

Manis pentadactvla(EN) 

Hoolock hoolock(EN) 

Trachypithecus shortridgei(EN) 

Trachypithecus shortridgei(EN) 

Cuon alpinus(EN) 

Hoolock hoolock(EN) 

Hoolock hoolock(EN) 

Ursus thibetanus(VU) 

Cuon alpinus(EN) 

Cuon alpinus(EN) 

Helarctos malayanus(VU) 

Ursus thibelanus(VU) 

Ursus thibetanus(VU) 

Catopuma temminckii (VU) 

Helarctos malayanus(VU) 

Helarctos malayanus(VU) _^ 

Rusa unicolur (VU) 

Catopuma temminckii (VU) 

Catopuma temminckii (VU) 

Hystrix brachyuran (VU) 

Rusa unicolor (VU) 

Rusa unicolor (VU) 

Aceros nipalensis (VU) 

Hystrix brachyuran (VU) 

Hystrix brachyuran (VU) 
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After Tongxinqiao HPP is built, the onginally integral and continuously connected river 
aquatic ecosystem will be divided as 4 sections of different habitat units, which are river 
reaches with unchanged total discharge but great fluctuation of daily discharge, river reach 
with low water level, river reach of reservoir, and normal river ecosystem, causing river 
habitat to be fragmented. Once Tongxinqiao HPP operates, the flow between the 
powerhouse and the dam will reduce, it will cause obviously adverse impacts on the aquatic- 
organisms in the river reach. However, upstream of the dam site, due to changes of flow 
velocity in the river reach of the reservoir, the reservoir will be a island habitat with 
fragmental ecosystem, and when the habitat changes, the damaged habitat may be the living 
area of certain species. 

Fragmental habitat may cause the diffusion of species and establishment ofcommunit.es to be 
restricted, it will cause direct hindrance to the normal spreading and resettling activities of 
species. Once the species of a single habitat die in natural succession and population 
metabolism, the new species cannot enter the segmented habitats due to hindrance of dam. the 
number of species will inevitably tend to decrease. Another harm of habitat fragmentation is 
to decrease the searching ability of fishes in the reservoir area. Many fishes, no matter single 
individuals or social groups, will need to be able to freely run across the habitats in the 
distribution area, and forage in sporadic bait resources. Since the habitats are divided, the 
species are restricted in a narrow area and cannot look for decentralized food resources, and 
there will be hungers and cause serious degradation of habitats. The impacts of fragmentation 
also has another manifestation such ascausing restriction on the fishes to look for mates and 
spawning and fertilization, or reducing the chance that affects reproduction. 

Once Tongxinqiao reservoir is built, part of the original flowing water environment will be 
replaced by reservoir environment, the river will be changed to several habitat units Although 
this river reach does not involve the issue of migratory fishes, many fishes need short-distance 
fish foraging, spawning migration, and shrinkage of survival space will directly affect the 
completion of living history of these fishes. The impacts of construction of Tongxinqiao HPP 
on th e hindering effects of fishes and completion of living history of fishes will be limited, 
especially the non-migratory fishes. 
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However, the entire Ngaw Chang Hka River development will impact on the feeding, g r()Wi , 
and reproduction of fishes will be far reaching. Such impacts will be gradually increased w,^ 
the increase of the number of cascade development, and the hindrance will be gradually 

enlarged. 


The impacts on aquatic organism by Cascade development of will run across all the period 
with changes of basin properties. Therefore, as to the impacts of development of Tongxinqi ao 
HPP, it is not only necessary to consider the past and present impacts, but also the future 
impacts. According to the development scheme, Tongxinqiao HPP will be the first cascade to 
be developed. The cascades to be subsequently developed should be comprehensively 
considered based on the impacts of Tongxinqiao HPP on the impacts of waters, which will be 
good for learning the overlapping impacts of Tongxinqiao HPP on its development. 

8.5.4 Social Environment 

(1) Economic growth effects 

Hkankwan HPP, Tongxinqiao HPP and Lawndin HPP have a production capacity of 1080 
megawatts. The region economy will develop coordinately, environment of investment will 
improve. Local fiscal revenues will increase and sustainable capacity of this area will enhance 

after joint operation of cascades reservoirs. 


(2) Rolling development effects 

Ngaw Chang Hka Basin is to be constructed cascades, since it is to be developed rolling and 
implemented by steps. In comparison with separately constructing Tongxinqiao HPP. it will 
have obvious effects of cost saving. As to Hkankwan HPP in its U/S and Lawndin HPP in its 
D/S, their cumulative social impacts mainly include: 

Firstly, it may save cost of raw materials. Since cascaded HPPs can be constructed on the 
basis of fully utilizing the original infrastructures and basic equipment of Tongxinqiao Hl’P 
repeated construction can be reduced by considerable degree. 

A lot of coal, cement, steel, aggregate and other raw materials will be required tor tin 
cascaded HPPs construction. We may avoid wastes of repeated construction to a considerate 
degree, so as to save cost of raw materials by uniformly planning the construction ot road' 
and houses, resettlement and construction of settlements necessary for all the cascades, 

Secondly, the start-up cost for construction of other cascades may be reduced. The initial 
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safeguard financial sources and save financing costs. Implementing rolling 
make up the tremendous gap of costs. With the rolling development, the 
i HPP can be the costs for construction of subsequent cascades, which 


be reduced and the start-up costs may be lowered by uniform 
of i 

planning. 

Thirdly, it may 

development may 
benefits of Tongxinqiao 

may safeguard the construction costs of the other cascades. It will not only solve the 
problem of financial inputs, but also may save financing costs. 

(3) Amplifying effects 

As to generation benefits of the cascaded HPPs, except adding up the energy production 
benefits of individual cascades, the integral generation benefits may be amplified through 
taking such measures as reservoir regulation among the cascades, so that the overall 
generation benefit will be higher than the total generation benefit of individual cascades, i.e 
construction of Tongxingqiao HPP in advancewill be good for construction of other cascades 
in the U/S and the D/S. 

(4) Studying effects 

The development process of cascaded HPPs will be a repeated production process, and 

development of subsequent cascades will have the improved efficiency and quality due to the 

studying effects of Tongxinqiao HPP, thus save costs. In the course of constructing the 

cascaded HPPs, the technicians and managers may apply and innovate technologies in 

construction practices, conduct exchanges, transmissions and studies of knowledge, skills and 

innovative technologies between the U/S and the D/S cascades, which may improve the 

construction quality and management level of the cascades, and improve the working 
efficiency. 

(5) The adverse impacts 

TIU buildmg of HPPs w,n ta ^e more people into the field, which will affect the society. The 
' mPaCtS ' nClude the securit y> *e agriculture, health and so on. They will impact the local 
b ' someone s farm is occupied and so that the imeome will be diminish.But it can 

^ ^ ^ 0t ^ er S *^ e » su ch that the HPP’s will build the road, which is good to their 

^ ^ S ° ° n ^ ler impacts have been decribed in other paragraph, such as the feeling 

it> of local people in the Public Participation section. 
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9 Environmental Management Plan 
9.1 Goals and Tasks 


9 


Environmental Manager^.,,, 


X 


(1) Mastering the dynamic change of environment of HPP of complex works to p r0V|(ic 
scientific basis for control of environmental pollution during the construction and operate 
periods, environmental management of ecological damage, and environmental protection 
works for development of cascade hydropower project of basin. 

(2) Timely mastering implementation results of the mitigation measures; Prevention of th c 
sudden accident harm on the environment; To provide basis for acceptance of environmental 
protection upon completion of the Project. 

(3) To inspect the environmental impacts and predict the evaluation results. 

(4) To provide scientific basis for research of ecosystem of the Ngaw Chang Hka River 

Basin. 

9.2 Environmental Management Plan 

Environmental management is part of the project management and a important step for 
effective implementation of project environmental protection. The purpose of the construction 
project environmental management is established to ensure smooth implementation of all 
environmental mitigation measures, mitigate negative impacts on the environment caused by 
project construction, preserve ecological stability of landscape, and promote harmonious 
sound development of social economy and ecosystem in the construction area of the HPP. The 
detailed management plan is shown in Table 9.2-1. 

9.2.1 Environmental Management System 

Environmental management of the Tongxinqiao HPP includes external management and 
internal management. 

The external management is that the Republic of the Union of Myanmar and local 
government carry out irregular supervision, inspection, acceptance of environmental 
protection upon completion, etc. to the construction stages of each works in accordance with 
related national laws, regulations, and policies of Myanmar, as well as environmental 
standards and requirements need to be reached by the Project. 

The Internal management means that the Employer implements laws, regulations, and policies 
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related to environmental protection of the Republic of Union of MyanmaT^Tl^l 

government, practice environmental m.tigation measures, and carry out management!! 

project process and activates according to the environmental protection requirements The 

internal management includes the management of construction period and th- m 

K 1U int management of 

operation period. During the construction period, the Owner should be responsible lor the 
internal management, carrying out optimization, the organization and implementation' of 
environmental mitigation measures . guaranteeing the achievement of the Myanmar nahlL 
and local requirements of the Republic of Union of Myanmar and local government The 
internal environmental management system in the construction period consists of the owner 
Cooracon. design unit, and supervision unit. They are responsible for environZw 
protection of the project consmtction via cotrespondtng agencies established by them During 
the opetatton penod. the unit for management of project operation should be tesponstble for 
optimization, organization, and implementation of the mitigation measures. 

9.2.2 Environmental Management during Construction Period 

(1) Environmental Management Organizations and Their Responsibilities 


The environmental management system in construction period of Tongxinqiao HPP consists 
of environmental management office of the Owner units, environmental supervision 
organization, and environmental management office of the Contractor. 


The environmental management office of the Owner has overall responsibility for 
management of environmental protection , it must supervise, coordinate and urge theowner 
that accords to contract articles, approved environmental impact report and its reviewed 
comments in the construction area. They organize and implement the design, construction, 
and operation management of various environmental mitigation measures . 

The environmental supervision organization is undertaken by unit with supervision 
qualification . it supervises, reviews, and evaluates the implementation of the mitigation 
measures of the construction units according to contract articles and environmental protection 
laws, regulations,and policies of the Republic of Union of Myanmar, and based on 
environmental monitoring data and patrol inspection; Duly finding and correcting the 
construction behaviors that violate the contract articles and environmental protection 
requirements of the Republic of Union of Myanmar. 
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9 Environmental Manage^ p 


Environmental management office of the Contractor is the main responsible organization 


reception organization for environmental protection in the project construction period jj 
implements the environmental protection undertaken by specific construction units , n 
accordance with the environmental protection and water and soil conservation tasks regular 


in the contract articles and Bidding Documents. 

(2) Environmental Management of the Owner 

1 he Construction Unit should actively organize and carry out bidding design tor each 
mitigation measures according to bidding design results in bidding design stage, and are 
responsible for environmental protection management from construction to completion 
acceptance, its main tasks are to: 

1) Review' design contents of the project environmental protection and bidding contents; 

2) Be responsible the bidding design results of environmental mitigation measures 
incorporating into Bidding Documents and contract with the Contractors; 


3) Formulate annual work plan for environmental protection; 

4) Review and arrange expenditure of environmental protection; 

5) Supervise implementation of the environmental mitigation measures of the contractors; 

6) Arrange environmental monitoring; 

7) Supervise the implementation of mitigation measures related to resettlement; 

8) Prepare interim reports for annual environmental protection; 

9) Other matters. 

(3) Environmental Supervision 
1) Supervision Contents 

Following the guidelines,po!icies, laws, and regulations of the Republic of the Union oi 
Myanmar and local government, the supervisor organizationsupervises the contractors to 
implement related environmental protection articles in the contract agreement. The main 
responsibilities are to: 


l; Formulate environmental supervision plan; Prepare environmental supervision item" 
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I 


and contents. 

Supervise the contractors to prevent and reduce environmental pollution caused by 
construction operation, damages to the wild animals and plants and avoid forest fire. 

3 Supervise and inspect implementation and effect of mitigation measures of the 
construction units, timely deal and resolve environmental pollution events occasionally 

occurred. 

: 4 ) Inspect treatment and recovery of slag yard and construction site under responsibility of 
the contractors; the inspection contents include slope stability, site recovery, greening 

measures and effects, etc. 


® Be responsible for implementing environmental monitoring, reviewing relevant 
environmental reports, and putting forward corresponding requirements for construction and 
management of the HPP according to monitoring results of water quality, air, noise, etc. to 
reduce negative impacts on environment caused by project construction as much as possible. 

® Makc SUpemslon records and re P orts '<i daily work; Organize quality evaluation and 

participate in completion acceptance. 

2 ) Supervision system 
5 Record system 


The environmental supervising engineer formulates work record (supervision diary) 
according to the work condition. Key contents of the work record include patrol and 
inspection of the site environmental protection, pointing out existing environmental problem, 
responsibility unit for the problem, analysis of the main reasons for the problems, and 
handling processing advice and result. 

£ Report system 

The environmental supervising engineer should organize to prepare environmental monthly 
r ^port, quarterly report, semi-annual report, and annual report of the supervising, as well as 
monthly environmental report of the contractor; all the above reports should be submitted to 
lhe envir <>nmental management office of theOwner. 



system 
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The environmental supervising engineer should issue letter of notice to the contractor 

rectify or deal with environmental problem found in the site inspection. The superv, S| ' 
engineer must inform the contractor in written form about stipulations or requirements f 0r '^ 
contractor in some respects. Oral notice is feasible under emergency condition, but Wr ,„ * 
form must be provided afterwards. 

® Systems toi regular environmental meeting and issue of meeting minutes 

Environmental protection meeting should be convened once a month. During the meeting 
contractors should retrospect and summarize work of that month, and the environmental 
supervising engineer should implement overall comments on environmental protection of 
each section in the month. Meeting minutes should be formulated after the meeting and sent 
to parties attending the meeting. The environmental supervising engineer should urge related 
companies to implement as the Minutes. 

After a major environmental pollution and impacts accident, the environmental superv ising 
engineer should organize an investigation on the environmental accident and study the 
treatment scheme together with the Owner and local environmental protection administration, 
and then distribute to the Contractors for implementation. 

3) Organization and work mode 

Environmental supervision is a major part in environment management; meanwhile, it is 
relatively independent. So, the environmental supervision organization belongs to the 
environmental management organization, and the Environmental Supervision Department 
should be established. 

(4) Environmental Management of Contractors 

An Environment Management Office should be established in the Contractorsof the Project. It 
is responsible for implementation of environmental protection policies and measures 
stipulated in the Bidding Documents, and accepts supervision and management of the 
“Environmental Management Office” of the Owner. The main work is to: 

1) Formulate annual work plan for environmental protection; 

2) Implement measures of the project environmental protection and deal with problems 
occurred; 
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j. Check the use of annual environmental 

4) Inspect construction progress, quality and operation situation of the 

environmental 

protection facilities; 

5) Deal with daily matters. 

The Environmental Protection Office of project Owner should be established 

mobilization of the Contractors, and be withdrawn after the nmiwt „„ i 

p ojeu completion and qualified 

acceptance. 

9.2.3 Environmental Management during Operation Period 

Responsibilities of environmental management is to * 

1) Formulate annual work plan for environmental protection; 

2) implement the environmental protection cost; 

3) Coordinate with other Departments and arrange environmental monitoring; 

4) Prepare annual report for environmental protection; 

5) Other matters. 

Environmental management plan are shown in Table 9.2-1. 


Table 9.2-1 Environmental management plan 


EnvironmentalAspect/lssue 

Impacts 

Measures to avoid, prevent, 
or remedy impacts 

Responsible^] 

Unit 

---- The pre-construction period 




Do the E1A studies 

Consultant 
and the 
Owner 



Do the feasible research on 
environmental protection 
before construction 

- Construction period 

1 


The aggregate processing 
system waste water 

Waste water with high 
concentration in suspend solid, 
polluting the river water quality 
and affect the organism in water 

Secondary sedimentation 
method and sediment 
disposal shall be handled 
through mechanical 

dewatering method, reuse 
the treated water 

C’s EMO 

concrete mixing system 
waster water High PH and 
SS 

Waste water with high PH and 
SS, polluting river 

Treat by neutralized 
sedimentation method, and 
reuse or discharge 


wastewater with oil 

Oil and grease pollutes the river 
water from equipment repair 

Using oil separating tank to 
treat the oil water 

- 
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workshop and automobile repair 
and maintenance workshop. 


Sewage 


With high BOD, SS, COD. TN 
and TP m w ater 


Occupation of land 


Kill the flora and disturb the 
habitat 


dust 


highly concentrated dusts 
affected people and other 
organism in the area 


noise pollution in the 
construction area because of 
; high level noise produced by the 
running of mechanical 
equipment in construction 
noise excavation, blasting, 

transportation, aggregate 
processing, concrete mixing, 
etc. 

the quarry explores will cause 
the level of noise because of 
blast 


Using buried package 
domestic sewage 
equipment to treat 
domestic sewage 

Restoration of vegetations 
Publicity and Education 
landscape 

Water spraying in dry 
seasons 


the domestic waste will become 
the hotbed of mosquitoes and 
Solid waste rats ’ wh »ch will threaten 

population health, and the 
leachate may pollute soil and 
underground water. 


labor protection for the 
workers shall be 
strengthened; 
control the working time. 


'HMo 


C’s EMO 


Social environemnt 


infectious diseases and the input 

and output of pathogen, 
outbreak and wide spread of 
natural focus diseases, 
insect-borne infectious diseases, 
water-borne infectious diseases, 
endemic diseases. 


Occupy the cultivated land and 

so on. affecting the normal life 


222 people need to relocated 


sewage 


Operation period 


collected for concentrated 
treatment on the domestic 
garbage and pile them at 
designated disposal areas 
to the spoiled materials 


Cleaning the drinking 
water, disinfecting the 
working and living places, 
making the close 
monitoring and so on 


economic compensation 


Rsettlement plan 


Os EMO 


Affect the w ater quality of river 


Territorial ecosystem 


L 


Aquatic ecosystem 


Solid waste 


Reservoir inundated 


Kill or affect the flora and fauna 


the sphere of activity of the 
fishes will be limited/ 


The same as the construction 
period 


Affect the water quality 


Keep on using the buried 
package domestic sewage 
equipment in construction 


Strengthen Management, 
prohibit them to hunt and 
kill wild animals 


Protecting the tributaries 


Collecting and transporting 
to the disposal area 


Rcscrvior cleaning 


O’s EMO 


O’s EMO 
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Environmental accident 

Oil will pollute the river 

Reservoir management and 
monitoring 

;| P u hhc oil pond; waste ml 
treated through an 
oil-water separator shall be 
recovered and wastewater 
shall be used for watering 
_of road, plant et 

O's EMO 

O’s Imo 

" ^cial environment 

Affect the local econimic 

_Implement the CSR 

O’s EMO 

earthquake 

Threat the dam safety 

foundation treatment 
measures, aseismic 
measures, reservoir 
emptying measures and 
safety monitoring measures 
for dam, powerhouse and 
other key parts of seismic 
fortification. 

O’s EMO 

Hood 

energy dissipation and 
bank mitigation measures 

O’s EMO 

Cumulative impacts 

Bad to organism 

Implement biodiversity 
conservation plan 

O’s EMO 

Polluting the water 

Monitoring and 
management 

O’s EMO 

Local People’s production 
and living 

Disturb the environment 

Implement monitoring plan 

O’s EMO 

Environmental risk 

emergent environmental 

incident 

Write and implement 
contingency plans 

O’s EMO 


Decommissioning Period 

— 

Still using 

Affect the environment 

to carry out EIA newly 

O’s EMO 

removing 

Solid waste 

Block the river 

cause impacts on the quality ot 

Pile them at designated 
disposal areas 

O’s EMO 

O’s EMO 

O’s EMO 


9.3 Environmental Monitoring Scheme 


9.3.1 Water Environment Monitoring 


1) Water Environment Monitoring 

. vu-etp water of Construction Area 

) Monitoring for Water Quality of River an ^ driver There are 2 sections 

t should monitor water quality at waste water treatment^ ou^^ 2 sewage outlet ol 

n wastewater treatment system outlet of aggregate pro ^ (he danl site ot the 

instruction canrp areas etc. as we„ as 500 „ PP *>«»»"»"' » 

iongxinqiao HPP, 3 km downstream of the da ^° pbasc of construcim" and ,h ‘ 1 “ 
he powerhouse. The monitoring time is 
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9 Environmental Manager^, 

1 Monitoring purposes 

To ensure that the discharging from waste water treatment facility meet the standards 
monitor water quality of the river to make sure if it is deteriorated due to construction. 

2 Monitoring Items 

There are nine indexes including SS, PH, COD, BOD 5 , TN, TP, Oil and grease, anionic 
surfactant and fecal coliforms.etc. 

> Monitoring Location and Time 

Setting monitoring section during the construction period corresponding monitoring points, 
the time according to the requirements of routine monitoring of surface water, to montiorand 
analysis each once in the initial period of construction and the peak period of construction. 

2) Water Quality Monitoring in Operation Period 

1 Monitoring Purpose 

Monitor the water quality of both of Tongxinqiao reservoir and the river course at the 
downstream reaches, timely mastering the dynamic of the water quality of the reservoir and 
the river course at the lower reaches as well as improving the safe reliability of the water 
resource utilization. 

2 Monitoring Item 

Reservoir water quality and downstream river water quality monitoring can be delegated to 
monitor by the relevant agencies of Myanmar. Monitoring Items are the same as the 

construction phases. 

3, Monitoring Location and Time 

Setting monitoring section is the same as the construction period on the river and 
treatment outlet of Owners camp. The monitoring time is at the high, normal and lo* 
periods in the third year after the operation. Monitor 2 times at every period. 

9.3.2 Ambient Air Monitoring 

1) Monitoring Purpose 

• rtf* 

It is to understand and master the dust concentration of each construction point; Mon' 10 
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waste gas generated from rock blast, fuel firing of construction mach.nery; Prov.de baseline 

data for strengthening the constructs security and hygiene protect.on and perfect the 
prevention and mitigation measures for atmosphere pollution caused by construction. 

2) Monitoring Item 

The monitoring items of the atmospheric environment quality shall be SO 2 , TSP and NOx 

3) Monitoring Location and Time 

[The monitoring locations shall be Shengxiu village, living areas for damsie and the place 
beside the aggregate processing system. 

The monitoring time of TSP and S0 2 shall be the the initial period and the peak period of 
j construction. The sampling shall be carried out once respectively in the rainy and dry seasons, 
2 days each time and 4 periods each day. No monitoring item need to be planned in operation 
period. 


I 9.3.3 Acoustic Environment Monitoring 

■ (1) Monitoring purpose: to understand the noise conditions for improving relevant 

■ protection. 

■ (2) Monitoring items: hquivalent Continous A-Weighted Sound Level 

■ (3) Monitoring location: Shengxiu Village and the two construction camps 

E (4) Monitoring time: monitoring shall be carried out once respectively in the initial period 
I and the peak period of construction (divided into days and nights). 

9.3.4 Population Health Monitoring 

E (1) Monitoring Item 

S’ According to the sanitary conditions of the local environment, during construction, key 
I monitoring shall be applied to the infectious diseases including the insect-borne infectious 
disease (malaria), water-borne infectious disease (bacillary dysentery), typhoid fever, 
paratyphoid fever, virus hepatitis and so on. 

(2) Supervising Object and Time 
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The main monitoring object in the construction area shall be the construction population ar^ 
the monitoring time shall be from the construction commencement to its completion. 


9.3.5 Terrestrial Ecology Monitoring 

(1) Monitoring Purpose 

Carrying out monitoring the space-time changes and the change rules of terrestrial ecosystem 
before and after construction of the Tongxinqiao HPP, Mastering the influence level of 
terrestrial ecosystem caused by the HPP construction and the effect after implementation of 
terrestrial ecosystem mitigation measures , so as to provide basis for terrestrial ecosystem 
protection and river basin environment management in the reservoir zone. 

(2) Monitoring Content, Time and Location 

Monitoring contents mainly include the species of flora and fauna, change trends of 
population and so on. 

The first survey is proposed at the peak period of construction and the second survey is 
proposed at the third year after the operation of the HPP. And then comparison and analysis 

will be carried out between the results of two surveys. 

Setting three sampling plots, which are located in upstream of the dam, between the dam and 
powerhouse and downstream of the powerhouse. The plot selection shall consider the 
terrestrial ecological features, which is on behalf of dynamic of impacts affected by the 

projects. 


9.3.6 Aquatic Organism Monitoring 

A detailed aquatic life investigation should be organized prior to reservoir inundation. And 
another detailed aquatic lift investigation should be respectively carried out in the fifth and the 
tenth year after reservoir inundation. The investigation scope is the water outlet from the 
reservoir tail of the Tongxinqiao HPP to the tail of powerhouse . 

I he contents of the survey include phytoplankton, zooplankton, benthonic animals and fi** 1 
etc. focus on fish and especially species and population structure offish. 

Arrange two time of surveries. The first survey is proposed at the medium-term period 
construction, and the second survey is proposed at the fifth year of operation of the HPP 
then .comparison and analysis will be carried out between the results of the two surveys. 
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9 Environmental Management Plan 

Monitoring locations are consistent with the points set at the baseline stage. 

9.3.7 Enviromental conservation measures schedule 

It is planned many measures from the preliminary stage, construction stage, operation stage to 
the after closing stage of the project. We design a table to show the conservation measures 
schedule of all mitigation measures as follows. It is table 9.3-1. 



























































































































































































































9 Environmental Management Plan 


9^8 Investment Estimated 

The environmental protection investment on the Tongxinqiao HPP is 2.0972 million US$, 
dctaled in Table 9.3-2. Refer to for investment estimation for environmental protection. 


Table 9.3-2 Investment Estimation for Environmental Protection of Tongxinqiao HPP 


I No 

r i 

Item 

investment ‘ 10 4 USS) 

Remarks 

Water and soil conservation in construction area 

98.20 


E 
1 1 

Engineering measures 

49.10 


Botanical measures 

32.73 


E 

Temporary measures 

•1 ■ * 

16.37 

— 

nr 

Water environmental mitigation measures 

18.28 

i i 

pr 

Aggregate processing system 

1.31 


Concrete mixing system 

1.39 


(3 

1 ■ ■ 

Treatment of domestic sewage 

13.94 


hr 

Treatment of oil stain and wastewater 

1.64 


hr 

Atmosphere env ironment protection 

4.58 


i 

car 

2.95 


2 

Spraying for dedusting 

1.64 


: IV 

„— ----— ■ ■ ■ " “ 

Acoustic environment protection 

3.73 


1 

Slowdown and no-hom signs 

0.13 


1 —-— 
1 2 

Safeguard on the noise 

3.60 


1 V 

Domestic garbage disposal works 

8.40 

- 

1 

Rubbish can 

0.05 


■ 2 

Collection center 

1.64 


rr 

disposal 

6.70 


w 

Mitigation measures for terrestrial fauna and flora 

2.42 


rr 


0.79 


r— 

: 2 

Animal protection contingency 

0.82 


3 


0.82 




2.45 




2.45 


\1 

Population health protection 

4.39 


1 

2 


0.98 
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--- 

r 


0.65 

-- 

4 

Preventive medicine — 

0.79 

~~5T2lT_ 

s 


Water monitoring _—- 

4.UV __ 

~9.82_ 

14.73 

199.73^ 

Terrestrial organism monitoring_ 

Sub-total _-- 
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10 Public Participation and InfontMi. » ' l>' M " %UM 

Public Participation and Information Disclosure 
10.1 Objective and Significance 

Th purpose °f P u ^* c P art * c *P at * on m env * ronm ental impact assessment of the Tongxmqiao 
HPP is to protect the legal environmental rights and benefits of the public, and reflect the 
le oriented principle in the environmental impact assessment, so as to further understand 
the environmental background, find out potential environmental problems and improve the 
scientificity and pertinence of the environmental impact assessment. Through public 
participation, the public can understand the cunent situation and existing problems of the 
Tongxmqiao HPP, thus mitigating the misunderstanding and bias possibly brought by 
asymmetrical information, putting cost-effective and feasible measures to mitigate the 
negative social environmental impact, balance the rights and benefits of all parties, resolve the 
social contradictions possibly caused by the negative environmental impact, and promote 
democratization and scientification. 

When the two-way cotnnmmcahon mechanism of public pariicipalion is established, the 
public could fitrther undersold Ihe Tongxmqiao HPP. and confirmed the major on.imumeural 
problems caused b, the Tongxmqiao HPP and Ihe feasibilil, of environmental nut,gal,on 

■ metres The arrrrude and common,s of rhe public shall be iaken imo eons,de„,ion. exomng 

die fhnerion of public supers,slop, so as ,o make rhe pnblrc rboronghly accept 'he 
Tongxinqiao HPP. inem.se .he environmenral and econormc benefits of Ihe Tonga,nqrao . 

and implement the sustainable strategy. 

Public panic, panon is an unponan, pan of en.ironmema, impac, assessm.nl Quesnonnaim 

■ wave, ,„ .be cons, me,,on arc. of ihe HPP will help lo provide eons,rue,ioh rnlomranon 

„PP „ rhe popular.on and organ,zariom subjec, ,o ,mpae, of to HPP eonsune.mn on one 
1 hand, especially ,hc issue, closely ,Cared ,o ** daily lives and pral ucno„. and » 

, ht „ supper, and ass, si as well as ,o exen Ihe eomprehens.ve and long-lerm «•« 
HPP cons, rue,ion ,o » m.x.mnm exrenl on .he o.h.r hand. helps rhe evalu.non 
organizations » undersumd *e .nirnde, camd iss.es and mqnimmenl, of rhe PPPnl.no. a" 

ZZL ..- - - «PP " 

. , m „ nt fuller and more accurate, of great advantage or 

Make the environmental impact assessmen hvdrooower 

,mp„„,„g ,h. ,n.„W of overall —- 

conslnicrion. Urns formula,i»s environ,neural ^ puipoM|ill social 

operability. Sociologically speaking. "Public Partiupa io 
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10 Public Participation and lnfomiaii 0n () 


activities in which the social masses, social organizations, units or individuals partic’ 

U { ^ Qn SC0 P e ot rights and obligations. ’’The Public” refers to one or more natural 0 ^ 
person, for example, the definition of "the Public" in the Public Participation by th e 
Bank refers to the population subject to direct impact, public representatives of unit; ^ 
groups subject to the impact, and other groups who are interested. 

10.2 Organization Mode of Public Participation 

Household survey and questionnaire survey are carried out for the environmental i mpa 
assessment and social impact assessment of the Tongxinqiao HPP construction. 

V P,C Intematl onal Energy Cooperation & Development Co., Ltd. (hereinafter referred to 

V PIC > is responsible for overall coordination of the survey. Under the overall organization 
and coordination of the DHPI, the YPIC, the IGE, the KHIDI, the REM and relevant local 
governments in Myanmar constitute the joint survey team together, in order to carry out the 
relevant onsite jobs. The work division of the parties is as follows: 

(1) DHPI 

The DHPI ,s responsible for coordinating and organizing personnel of local governments at 
various levels to participate in the survey, and is responsible for communicating with and 
coordinating the armed forces or organizations and local government in the survey area. 

(2) YPIC 


As the Employer of the HPP, it is responsible for organizing and participating in the design, 
studying the major ,ssues encountered in design with relevant parties, coordinating the 
relationship among the parties, and participating in the survey. 

(3) IGE 

1 provide translation coordination between the government (DHPI, local 
government, and Chinese personnel (the YPIC and KHIDI), and participate in the survey. 

(4, KHIDI 

It is responsible to undertake the detailed preparation of environmental impact assessment of 

the longxinqiao HPP construction. 

(5) KhM 
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impact assessment and social 
‘ting various statistical data in 


^ l ocal Governments in Myanmar 


***** kval ?OVCn,m “ tS thC M>anmar are rcs P°nsible for the part.cipat.on. orgam/anon. 


wVV Ydmjn°n and cooperation. 

10j Survey Process 

In December 2013, the KHIDI entrusted the REM to carry out the survey and relevant 


asks of environmental impact assessment and social impact assessment of the Tongxmqiao 
HPP 

: From February 26, 2014 to March 8 of the same year, under the assistance of the YP1C 
xvi the organization of the DHPI, the DHPl, the YPIC, the IGE, the REM, and the KHIDI 
constituted the survey team together, developing the field survey of construction of the 
Toag&mqiao HPP as w ell as the public participation survey. 

10.4 Survey Mode 

10.4.1 Publicity 

(11 Poster 

According to the current survey results, only 16% of interviewees know the HPP and only 
ibout half of these interviewees know of the HPP from the the project proponent or their 

colleagues. It means that disclosure of relevant information about the HPP to the public ts 
■ cry urgent and necessary. The REM made many posters (as shown in Figure 10.4- i) and 
rested them in each village along the river valley, in order to inform the public ot the 
-formation ranging from the the project proponent to the HPP and the enMamment impac t 
tr.e HPP construction. 
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Figure 10.4-1 Posters Provided in 15 Villages along the 
Ngaw Chang Hka River Basin (2014.11.3) 

(2) Publicity in newspapers 

REM held an announcement in the meeting room of Chibwe Town Government, mainly 
introduced hydropower developments, favorable and unfavorable environmental impacts of 
Ngaw Chang Hka River, answered the questions of everybody one by one, and donated 

personal computers to the local school. The local newspaper reported the even,. The public,,, 
in newspaper may be referred to Figure 10.4-2. 
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Figure 10.4-2 Screenshot from local newspaper (2014.5) 

10.4.2 Household Survey and Symposium 

During the survey, relevant data were obtained by visiting the local residents, and at the same 
time, the resettlement intention was also surveyed. The survey personnel discussed with the 
village head and part of the villager representatives, understanding the local social and 
economic conditions. By approaching negotiations with project Impact, mitigation measures, 
implementation main part, sources of funds. Money Management, responsibilities, etc. The 
symposium was held in affected regions. The participants included directly affected people 
and indirect affected people, especially the poor households, the minority nationalities, and 
the female representation. In-depth interviews was conducted with randomly affected 
j community and resettlement area. The survey process is as shown in Figure 10.4 

in affected community and resettlement area, the social factors, project stakeholders, 
i development willingness, sustainable development, mitigation measures, development 

I practices, implementation mam part of measures, and related matter of duty were discussed 

tv nponle local government officials. Meeting 
f and consult by the project proponent, affected P P 

minutes were completed ultimately. 
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Figure 10.4-3 Survey photos 


10.4.3Questionnaire Survey 

The questionnaire suivey was earned out in Ihe village and immigrants anangemenl areas, 
affected by project construction. The samples covered main stakeholder with different types 
with special anention ,o the dtrecly environmental influences people. In order obiatit * 

tntpac, of psycholog,cal and soctal relations!,,ps of the loeal residents by the HPP construe*. 

the in-depth interview was held for the residents who were affectoa 

attectuJ severely. At the sarnetin^ 
questionnaires suivey were distributed to the involved vill«„ 

and figure 10.4, for deads. Pan of a„ questil^ I T' t T 

1 re Presented in Appendix 3. 
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Figure 10.4-4 working photos in Lon Pan village 



Figure 10.4-5 working photos in Ve lat village 


10.5 Survey Results 

(1) The first time survey result 

In total, 2 villages with about 41 persons as the survey object participated in the survey. Only 
16% of the interviewees know that the HPP construction is to be developed in the basin, 
mainly through the local governments, public media, neighbors and development personnel 
entering the local place for the preliminary works. In addition, 70% of the interviewees 
support or are very glad to support the HPP These interviewees suppose that the HPP 
basically will not bring about any adverse environmental impacts while other interviewees 
suppose that there may be some adverse environmental impacts. The interviewees from Ve lat 
Village suppose that the agriculture will be impacted severely and more than 91% of the 
interviewees suppose that development of the HPP will bring about slight impact on the 
Societ y and population health. The masses’ main comments are as follows: after the HPP is 
sa lely completed, the HPP can properly serve the villages around and provide them with good 
&Crvlces in te nns of electricity, medical treatment and traffic; meanwhile, they worry about 










10 Public Participation and Informal,.* ().„ 

---! Thrine ab^uT^eTT^mpacts orTthTlocal agriculture, ^ 

,ha ' the HPP c<,ns,mctlon fie|ds and |a „ ds ^upied by construction, 

referring to reservoir inundation and pa y , • 

may JL .be agricultural production; in add,,,on, they a,so worry 
by construction transportation will affect their respiratoty systems, , a 

quantity of foreign constructors will make them feel unsafe. 

During the site survey, medical staffs of the survey team, free of charge, earned on, *, 
diagnosis and trea, for the local villagers. For all the worries and demands proposed by*, 
v,Hagers, the site survey personnel introduced the HPP to the villagers in detatls. For*, 
adverse environment impacts such as dust and noise generated by construction, the site Stine, 
personnel introduced the environmental mitigation measures of the HPP construction n 
details. For the impact on the walnut trees and paddy fields brought about by the lands 
occupied by construction, the site survey personnel informed the villagers that the the project 
proponent will negotiate with the local governments prior to construction commencement, id 
order to reach an agreement on compensation for the villagers, such as the compensation for 
the cultivated lands. All of the above measures will eliminate the local residents’ worries on 
the impact on their agricultural production by the HPP construction. 

(2) The return visit and relevant works 

After the first time survey, the developer carried out many work to let the stakeholder know, 
understand and support the construction of the Project. The relevant document is seen 
Appendix 7. 













11 Conclusions and Recommendations 


jl Conclusions and Recommendations 

(|) Conclusions 

The Tongxinqiao HPP is a hydropower resources development project encouraged by the 
Republic of the Union ot Myanmar, its construction is consistent with industry policy and is 
important for boosting economic development of poverty-stricken area. 

However, there are some adverse impacts in the construction period, mainly including the 
aspects as follows. Reservoir inundation and construction land acquisition will cause damage 
to vegetation and animal and plant resources. The habitat of fishes are fragmentation and the 
flow velocity is slower in U/S reaches of river. "Three Wastes (waste gas, wastewater, solid 
waste)" and noise pollution will occur during construction; water and soil loss will be caused 
by construction disturbance on earth surface. 

As to the above-mentioned adverse impacts, measures for vegetation compensation and 
restoration and fish protection and management are planned in the environmental protection 
design, so to minimize various kinds of adverse impacts of the Project on the ecosystem as far 
as possible; prevention measures for Three Wastes and noise pollution during construction are 
also prepared; pollutants are discharged in line with standard during construction and this 
I effectively reduces impact on the constructors. 

The project construction of the Tongxinqiao HPP is not associated with the environmentally 
I sensitive area defined by the Republic of the Union of Myanmar and local government. The 
I project construction is free from restrictive sensitive factors, and the adverse impacts from the 
[ project construction can be accepted with practical implementation of various environmental 
I mitigation measures and suggestions in the Report. As a result, the construction ot the 
Tongxinqiao HPP is feasible on the basis of analysis of environmental protection. 

I (2) Recommendations 

| It is suggested to timely conduct design for environmental mitigation measures in 
combination with the actual progress of the project, conduct thorough studies and detailed 
I design of the environmental mitigation measures, strictly follow the system oi three 
spontaneities”, make available the corresponding costs, so as to mitigate the adverse impacts, 
and ensure implementation of various environmental mitigation measures. 

To the various construction and development activities ot the project, it is necessary to be 
highly careful about the environmental protection work, reinforce environmental management 
during the construction period, and implement environmental management and nu mu ri g 
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Jhpi) through No. 5 Construction Bureau three weeks m advance 
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Field And Working Photos 
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Figure 1 Soil profile of the Tongxingqiao area 
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Figure 2 Soil profile of the Tongxingqiao area 
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Figure 4 Marble exposure near power house area 






Figure 6 Location of gas emission and noise monitoring at NSW-5 









Figure 7 Location of gas emission and noise monitoring at NSW-6 




















Figure 10 Location of Water Sampling at NSW-10 
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QUESTIONNAIRE for social IMPACT assessment of 
NGAW CHANG HKA HYDRO POWER PROJECT 


If 

)c 


Date of interview.Name of interviewee. 

1 S ex(qp/«) □ 1) Male (oqpj) @)Female( u ) 

Age (Years) (sooooS/fS) (5D )$S 

Religion (oooooo) □ 1) Buddhism (oj))Christianity O 3) Others (please specify)... 


l4 . yarital status (a8Soooo6§m) 

□ 1) Single (o^oS) 

□ 3) Widowedtys^w) 


( ti~~2) )Married ( 386 gooo£§|) 

□ 4) Divorced (ogo^6:ooosojp) 


l5 . Level of education(o^336£S:»<fl6:) 

■ (^ol))jo schooling 0 2) Primary school □ 3) Middle school 
^^p 8 s 00 x 609 : 09 ) (ycuctd^j) (otcooSoo^s) 

C 4) High school □ 5) Bachelor Degree □ 6 ) Monastic 

(35OX^c^:o0DOOo8oc5qp6:) (=£.«|) (o?^sg:Gorjp 8 :) 

4.6. Occupation (oocySsoo^S) 

□ 1) Unemployed OsopSofo) □ 2) Civil service(30^oo&) 

(^Agricultural (^ocp) □ 4) Fisherman (cfeoS:a*»:> 

05)Employed (coood:) □ 6) Business^^c^) 

□ 7) Others .. 

A.7. Race/Indigenous/Family 

1) Indigenous Race (ojp^§p9> . 

2) Family (^30«^/8ooo^)30«^ oS:§o:$oM 

Irt B Household information (3S8cax)£y^^SI 0 ^ 3lx ^ 0 ^ :> 


6.1. Please give us some brief Information about your family. 8030.930ocpoog <6 
(:> ) «( ) ^>© 6 t 6 : ( ^ )q<xoc£> 

- .. 

® Noma,,3X °^ 

Please let me know your household Income sou ^Ypoa Ct—(Kyat) AP 00 -**' 

- ncome sources 2£Z&**** 

** ^*®ase inform your household monthly e P 



1 your I 

- kyats 


30 80009^0^ 


_ 






















g.5. What is your 

(T^Owned (s8S§£) 


2 Rented ( 2669 °*) 

- 


B.6. sSSsofta*™ j? )*& 

goooScy&oooscooo^ r ,£) 0008 n4 t> <J~ 


o 

cx> I 




.acres 
.acres 


B 7. Your HH land: (ogcoo^S^) 

Residential Land (ojc^S)- 

„ yyrta^-g ^-. « ' ® 

$oloo 333CKjScgo§^: _ - 

^T” ^l^octoo® * _ 


B.10 ©g^tSJ 0 ^ 300 ^ ^plcocoosi §[ 

^CjloO 3300 oSo@>^^ J 

ofrSIro cpcooSog^^ 5 - 

B.11 cgcxof§ocSooo8ooc» 35gco:sjcSfpw / 


/ 


( 5 ) 


3.12. GC>j5sMS|pS«*pe*! (S) ^ 



w&oloo- 

&.^£is^Bf>*cxazSku££ -j 

UC 060 I 0 O 3500oSc@^f 
oo6ob3«^^.^co^o§3goo:ol 

B. 14 Gc1^.ooqpS:co^ O6)aj(<^o>xio: ($// - 

U^OD^OOOgSgSoD^I—.* v ~-l-r*-^-4"'.. 

Par i r. Transportation/Movement Information (co&oferooSoac^syGQ^ 

c. 1 . 0 <f>(£j- nc 

.. ezLLjgjfy -( )ogo:aptoaoo3G^o 

C. 2. Which purposes do your household members uses the alignment for? 

( 'jp-.GGpcho OOOCgS^oSqjofc) 

.- 

C.3. How is your present transportation state In your community? 

1 . Good ( 000061 ) 2. Normal(yy^) (3)Bad (j£) 














































heard about the NCK Hydro Power Project? (o8/«o8) 
f ' 1 0No(«o5) 0 2) Yes (oS$) 

o 2) Informed by neighbors ( 28 S$;$o:§Sjo 6 y) 


q 3) Informed by media («^ u;) ^ :i ^coS:cDirp^oSi Ge |So^yoS) 
o 4 ) informed by Company (crftcfyoS) 


0 3 What are your concerns during the project? 

ftoo^f^” 0 ^ 030 ooSB^si^) 



0 (No) 

(uQoS) 

1 (Less) 

(o36«g^) 

2 (Normal) 

(coxn^) 

3 (Yes) 

4 (Very) 
(oxv^jo^oS) 

Overview (3>§6) 

v^X 






(No, Why don’t you like this project? (8wo8^.*35oJ Of6ooc&3rn 35cgp6:gQ§o$6lc|$) 

.._ 

IYh, Why do you like this project?- 


D4 Do you feel worried about environmental impact during operational phase of the project? 
(86o%^^<x55cooSGaDoooSoLa^Q^€pQr^o4oc>oSo6poS«3^(J&8S«) 

$No, specify-- 

i Yes, specify--- 


Oi.0o you feel worried about social Impact during operational phase of the project? 



Do you feel worried about health impact during operational phase of the project? 

ooS D^oSooooo^yoocpo^cpsx^oocSocpoS^aooor^^i) 

V N °. specify___ 

lYe *. specify----- 

"2° y ° U ,eel worried about agricultural impact during operational phase of the proiect? 

^HSooScooSGD^^ocpt^cpor^ _ 

i ^ZXzzz ~ y ' - 


ll 0 

X.' Plni0n and Suggestion toward the project Development 

1^—-- 






































































QUESTIONNAIRE FOR HEALTH IMPACT ASSESSMENT OF 
NGAW CHANG HKA HYDRO POWER PROJECT 



A.l. G§a§op 33 «joS - 

A.2. (rjp: /0 

A.3. 33000 $ (»>o 

A. 4 . anoao O 0.93000000 □ ©Kj6aoo$oooooo 0 9. s^ 1 

A. 5 . 8000:93306)33090$ ( \ JooxktSq 

A.6. ® 08 S$ 8 > 2 (38890:)-— 

A. 7 . 38833^3300: - 33©6:/33oao-CtyCfi 22 .i- 33^s ^ 

O aoooScyoocoscoooog^:-AKSzf-386ooo6oo&( ^ % )f6 

oo^c^epogfiofo^SoooooooSooSK *>° )f£ (a?.) ®oo8 ^\ v { 

B. l. 9 oSo 6 ca^oS^ 33 CY 6 op 6 aj^oxvyo»i 8 / («?j) ( )oa30 °^ 

B. 2 . 330 ^ 330^6 ..- 7 “ 

(£000:9006980609)— 6 ^ n oaa.-cryS (oSoge^oxxsfcp) 

C. l. 008(609386098 09 ^ 000 ( 6 ) 0033096 : 06 ^ 609 : 0 ^ 00000:1 (J)/«§ 

fploo o^oo^ocp^- 5xxO*u*f£(l -— 

C.2. uo^^oookTou^oo^o^spa^.ogoRsepoSopoooo^^n- OsLq/^ .. 

«^o99§^ooapoooloo9£§ a . 

C.3. ooS^cfO^cpcfCpoge ( )§6ooao:of- (o)33§:€)oco:oo:o^ (o)33§:cpsoj$ (oo. 

C. 4. 006090^6990999096 sojgo:o^c€j: 339 < ^p:cooo 6 po 6 oao : opoooo : oloocoo:i op 

33§,330^:33«^9§0p009^*0^-*-- 

D. l ooSoo^sooo^/V^^aoooo:. 

o£:§oogS / oo^oli 

(ao)oso:oS6cooooSg6: @£ooo/33C|oS (o)6oSgo8o:/y:ao6oco: 

D2.GOOoo6op:oc,c^^co^96p9«^oo9^«--- ffi2 ^^ JI< U- 

^^^s 0 ? 00300 * 03 ^'- ' u - 

«^ 0 ?OOO 0 o 6 o|):O 09 ^:<^j 4 oGl (oX^SgoSoC) 

D.3. 33o£:@[OOOOG&6ooo 

(00)0^ (o)ao6c^ (g}uo6oa^ (00)00000^600^ ^ ^ 

D.4. 33§o^p:o^»^o?.8^6oo9^: , o^o^.ap6oGOo6oo9^:i - 


E. 33§o:o) 



oo^pposojKOoS^doogSi 


























Assessment Done By Interviewer Only 

Serial N?-L. 

Village Tract—_ 

Name of Interviewer—^-^---^^0— 


fc^ui economic status 

Satisfactory 

Unsatisfactory 

No Comment 

7 Education _ ...... 


s' 


' • Income __ 


/ 


• Housing 

”7 



• Employment 




• Transport 


s 


• Recreation Activity 




• Media 


7 


Population affected 

Risk 

Present 

Risk Absent 

No Comment 

• Under 5 


s 


• Old age 


z' 


• Family structure 


s' 


• Chronically ill 


S 


• Disables 


s' 


Life Style 

Satisfactory 

Unsatisfactory 

No Comment 

• Diet 

s 



• Alcohol, tobacco, substance 
abuse 


/ 






Health care service* 

Satisfactory 

Unsatisfactory 

No Comment 

• Treatment seeking behavior 


S 


• Health care facilities 


S' 


.Qiysical environment 

Satisfactory 

UnsatisfactooJ 

No Comment 

— * Water supply 

/ 


- * Excreta disposal 


— ^ Refuse Disposal 

Natural Disaster 

—Vectors 


/ 

S 






A- 



















































































questionnaire for social -act =7 . - 
.'"iRO POWER PWyEC ^ ^ 


■ 


A.6. 


, c j IH .Name of interviewee. 

No . Date of interview.. 

P art A interviewee i n formation (o^o^ajtqfoa gif^ 3003 ^^ 

A. 1 . Sex (cryx/v) ^ 0 *»n~M 

A.2. Age (Years) (330DcS/fS) CYt) )$'® 

* . n Christianity □ 3) Others (please specify) 

A.3. Religion (coomo) 0 1) Buddhism □ ^hnstianity / 

A.<^Marital status (33&300o£fyu?|) f o. 

01 ) Single (W *) o 2 ) Warned (dXoccoSty 

0 3) Widowed(yc§:«) D 4 ) Divorced ( 0 2 0 5 )^- coo,c> i > 

A.5. Level of education(op30336]£&»ajSs) 

□ 1) No schooling a^fPrimary school □ 3) Middle school 
(Goqp&woooSojsoj) (<jxrooo£:) (33COoSoo$:) 

0 4) High school 0 5) Bachelor Degree □ 6) Monastic 

(350ooSo^:o2Doao8coqp6:) (o$.€|) 

6. Occupation (33C\p833o^8) 

□ 1) Unemployed (sscxpSo^oj) □ 2) Civil service(33$:€|0$oo&) 

Y^C3) Agricultural (<J>oSc^:Q6|:) 0 4) Fisherman (cto&icouo:) 

□ 5) Employed (coooos) □ 6) Business(&go:eci:cy5op) 

0 7) Others ( 33 ) 53 :). 

A. 7 . Race/Indigenous/Family (o^:^i t|][:^p3«gS) 

1 ) Indigenous Race (0^:9) 

2) Family (<^p^:33w gS/8:wo:f33ogS c5:(sp:^c3or>) 

[ 'art B Household information (r^Gnm8r>o^r|jr^o^^^jp.j 

B. l. Please give us some brief information about your family: 8oco:o33003303^ 

) «( V W«< 3 S»( y )ott xxfi, 

B 2 1/ OW ; "J** type ° f liV,nfl Standards Is your household in? (dSfioocoSooScoo^^* 
xJ/Poor(8o£:5|) 2. Normal (tww&aoxS) 3. Well-off (sj8,003) Y 

B :\^TT e T your househo,d income sources per w* (******,*& 

" Income sources (o8©cQfioa-y*a*rrTi i-toOOOiO Y Q,OTe T lA ^ V 

&’”'“' , e "!T . ,ou ' (Ky,,) vm 

kya,s 338000 ?^^ 


jCl£ 
























33^: 


5 What Is your household house ownership: (:£&88a86 w ) 
lyff owned (sBS$8) 2. Rented (38695:) 

3.6. 3&»<3f33co: - 33065/33000 — 4 ^-S^SOtC_ 

jo^jS. -tA 6 cpcA ( 7 148 

3fC$So:Or5D5oSoD&:( *j )f 6 (o§ ) ^ 0 ^ ' " (, 

B.r. Your HH land: (cgooo^£a^6^) 

Residential Land (cy 3 ^,s 86 og).. 

Agricultural land (^oS^jjog). •i.fftTZ..., 

B .8 Soo^ooSaoeSooDo GgojoasgS^^oDcw:. 8 " 7«8 

§okr> 3300o$o£rp§^gS:--- 

U§6Io 5 330OoSc^5^^J----- 

B.9 8 «o 8 fy Gga50 f §oo8a5c8§ «^0?.og^6:oo:o5^ sl 


J&. 


.acres 
.acres 


810 ®§fl&«(pS 35 Q(J ^p| oocoo:i « / A 

JAnasoxSog^:- 

«^f3oo 33J50$c[op6^gS: -- 

B.11 g§ux>^oo8o3cSoodo ®£^o :S) |c£§ob3 


nP 00 - 


\/ 




fr3oo..J4. 

w00 ^ a:> ---- 

®6oio5o^^.^c»^ 0 g 3 g oo:( j| .-joeq£:. — ^isa^d __ 

B ' 14 - q ^o®^:od^ ocp^oocw: V/ofl 

W ^»^50 3 6g6a5 f ^,,- 

' ~ an8 P or tetlon/MovB m ent Information (e v>6:o^05oS3yjSQCp30C[|C^33c\5c6^pi) 

C. 2 . Wh’ h - ( ^ )°S 053 ? , ®“ ,535 @ S 

ch purposes do your household members uses the alignment for? 

_ ^VcSoowc^oS^) 

- _ 


C.3 t m 1 -- f ...——- 

a ^ *® y° ur P r ®sent transportation state in your community? 


W&U 9 y ° Ur present transportation stat< 

Good (00008:) 2. Normal($y$) 


3.Bad (0^) 



























































Part D Opinions upon the Project (&^$?Q(Jooot^oy>QJQC?x>ooo»^6^ 
D.I.Have you heard about the NCK Hydro Power Project? (oS/woS) 

0 1) No (goS) tityria (oS$) 

D.2. From question D.1, If you answer Yes, how do you know the project? (oS^oloo) 
0 1) Informed by authority ( 33 ^:cp 5 y) 

0 2) Informed by neighbors ( 28 £$:fo:jg£so 6 y) 

-.Jji) Informed by media (SSoao^!icooo£:coirjp^oSiG 6 )So^yoS) 

CJ 4) Informed by Company (opflortyoS) 

D.3. What are your concerns during the project? 


(&k£$:$§cx£oooSgooo ooSgSsgoS) 


Item(3^psoos) 

0 (No) 
(«QoS) 

1 (Less) 
(oS6«RpS) 

2 (Normal) 

(arxjof) 

3 (Yes) 

@oS) 


Overview (gq§6) 

vn&)cr~ 






If No, Why don’t you like this project? ( 8 go&$:j»goT u^5cxxt8c3oo 330 ^)S^G§a^olc|^) 


If Yes, Why do you like this project?- 


D.4.Do you feel worried about environmental impact during operational phase of the project 
(8«o^^o<^C)oc^oxKX36o|:o^fi§£<p35or^a)oSccpoSy350or§:^6y) 


1. No, specify- 

^2/Yes, specify- 


0.5.Do you feel worried about social impact during operational phase of the project? 

(8u<^^§oo5ocK^oooo^o^6cp330^!COoSocpoSy33G ) 


1. No, specify • 

2. Yes, specify 


D. 6 .D 0 you feel worried about health Impact during operational phase of the project? 
(&k^^^oo8ox)Soooocrj^uooc|!8^6p3xrJpoooSocpoSyoo6r§:^y) 

1. No, specify. 

isg/Ves, specify.. 

0.7.Do you feel worried about agricultural impact during operational phase of the P r °i ecl 

(8«o8^«f^oo6cooSoooo8tyoso«|:c^6cp3ao^:aooSo6poSy33oor^j^6y) 

1. No, specify.. 

^y. Yes, specify-- 

D.8. Opinion and Suggestion toward the project Development --"" 












































QUESTIONNAIRE FOR HEALTH 

NGAW CHANG HKA HYDRO *£££? " 

»*»£ °^ xo •s 8 ”** 8 ®**^ ooy^ . 

js^3J35YgS - frf> — _____ 




U 

I a (^p:)/ « 

I L3. 3 JOX^ ( 1 ° 

M- 300330 n °-?2 aQ0C ° 0 ^vj-o^ax^ooooo) O 35^,. 

L_ 5 . 8000 ^) 33 O«| 33 O 3 cS (f )©OOOo8q,- 13 

I a. 6 . a 8 &$Ss§&j Kj(s 8 S§ 8 )) 2 . (^ 893 :)_ 

1 *7. s8633<fy:33CO: - 33S)8:/33O00--m&iCCU___ ^. .Op^ 

JooDOoSo^cootGaaoo^:- -c86ooc£ «»&/ 7 >96 

(X> 90 ^cpoj 6 G^c§SoD 3 oa 3 oSoo 8 :( >98 (o$.)(®o8) 
^oSo&Go^oS^s^apSo^oj&aaxoot. $ /J^ ( )oa ^ 

B. 2 . 33 cvp 833 c ^8 - #aSi$4-Q. ___ 

(8030:9008960805)—-crgS (oSogCj^pocoo^sp) - 

C.l. ao8oScf=88og6 c5^TO03o(G)co330g8:o6p<9g8oj:a9§|olaocoo:i § (/o§\ 

$3™ ygSco^GcpdfgS:-- J 

C2. wo^^sgoolooo^oo^o^spo^.ogojospoSopoooo^n—. 

w^^gooopoooloD^:.- 

C.3. coSaSc^o^spofcpogfi C^8ooso:o^: (c) 33 ^:cjosd:co:s^: (0)33^:5003:^ (00)33(53: 

C. 4 .008090^8530953058 33 (g 3 X 3 j^GC|: 335 . 5 p«ooospo 8 oa 3 K>p 300 o:oloocoo:i op / wop 

33 g, 330 ^« 30 WgS 9 §op 309 ^: 0 ^-- 

0.1 x 8 oo^ 39 QoSolc^,o$o|K^ 3 oa 3 o:i 
O^BgOOgS / ooJkoIi 

(03)000:088000008(58: MS)08000/33508 ^ (o)8c8|^3o:/9:cx>6g3o: 

D. 2 .ooooo 8 o|>:oc|o^w^oo^G 9 cpyc^| 009 ^: 1 — £3m - ' <5T *V 


0 ^ 00 ^ 050 ^ 000008009^:1 - 

0^0^.0000080^:009^:1 (00^^05 ^(0X^0805 
^•3. 330^(0000388 000 

(oo)w^jc3 (o)oo 8 o{» \j(fl}co 8 oo{> ( 00 ) 00000 ^ 800 ^ 

D ' 4, 3%8^:r^^o^.9^g6oo9^:io^o^.op8o 0008009^1 _ 

^ 39 §5:o@oo^oooo33Sj|o85p:^olooG@o2oo:t3«. 


0 a rP ^ V co6^ X} ^ 






































Assessment 


Done By Interviewer Only 
Serial 

Vil'ageTrac.-—r-JV- 
Name of Inlerviewer ---^— 1 -J~ 


• Chronically ill 


Social economic status 
» Education 
» Income _ 

* Housing _ 

» Employment 

• Transport 


Recreation Activity 


Media 


Population affected 


Under S 
Old age 


» Family structure 


Life Style 


Diet 


Alcohol, tobacco, substance 
abuse 


Safe sex behavior 


Health care services 


Treatment seeking behavior 


Health care facilities 


Physical environment 


Water supply 


Excreta disposal 


• Refuse Disposal 

• Natural Disaster 


Vectors 


Vocational Dependency 


Satisfactory 






Risk 

Present 


Satisfactory 




Satisfactory 


Satisfactory 


Unsatisfactory 


/ _ 


_ 


Risk Absent 




Unsatisfactory 




Unsatisfactory 






U 




No Comment 


No Comment 


No Comment 


No Comment. 


Not 


apomayf 

































































































Q> 


QUEST.ONNA.RE FOR SOC.AL IMPACT ASSESSMENT OF 
NGAW CHANG HKA HYDRO POWER PROJECT 




Date of interview.-fc.l-Atl..Name of Interviewee. 


flu ^rviewee Information 

L Sex(oqp»/«) □ 1 ) Male (cry*) N^Female (u) 

L Age (Years) (aoooo8/*6) ( 

3 Religion (coocoo) □ 1 ) Buddhism Christianity □ 3 ) Others (please specify)... 

4 Marital status (a&6aaoo6$/o$) 

□ 1 ) Single (ajc^cS) 0 2 ) Married (08600006$) 

^p 4 ) Widowed(ys$»«) 0 4 ) Divorced (030^6*000:0^) 

i 5 Level of education(opjo 3 ovp 530 t([ 6 r) 

01) No schooling ^ U 2 T Primary school D 3) Middle school 
(ooy&oax&apa*) tycooafi) (oocooSoo^s) 

0 4 ) High school O 5 ) Bachelor Degree 0 6) Monastic 

(tpooc^oyogoooSooyoS.) (a&.S> 

.6. Occupation (aoc\?&»c$6) . 

0 1 ) Unemployed (3X^0}) 0 2 ) Civil service^:^) 

^ Agricultural I 0 *1 FWW—> t**t »«0 . 

is,Employed« •**'"" •» "&* 

, 0 7) Others (aogx)... 

AJ. Race/Indigenous/Family (<Y$V 
1) Indigenous Race (<Y&?) 




ljinoiaonuu. iabvv . 

2 ) Family (<$$f 30 v^/& 3 W 9 ^c§ oSs &“tf* n ' 

Fart B Household information (s&Soa^y^SI^ 3 ^ 


l£ 


% 

T 

1 

1 


fc P,.... giro u. eorna t*. lo.ormadon adou, your«: 

«, a u rr*< 1 »^ „ m_w-u 

* P„... m. know your 

F _Income sources (oSo$«flP * l (o> 

Please Inform your household monthly •> c P* n ***^ W 

w s kyats 3560007^"' 


. 4 C i rrA 























B.5. What is your household house ownership: 

\y^ Owned (s8S$6) 2. Rented (cSo^O 

B.6. sS&B%3Xm-33eSl/3X>»-Vi f ^ ~ 3 >- . 

ocoooSopScxwsooooog^:-- •—~^-a8Scoo8( )f 

CX 3 ^^ 6 pOg 6 ©^ 0 ^ 8 o 0 C»CX)oScX)S:( (? )f& (C^foOoS 


.awes 
.acres 


B.7. Your HH land: (o|yooo^8c$6<j) 

Residential Land (o^o^sS&cjy).. 

Agricultural land (^oS^pjg).. 

B.8 8wc^^oc6odoS«odo ogooo35^8:yo:^f3axvx):i f| 

§cSloO 3330 oS©£yp§^gS:- 

OD oooSog^^- 


B.9 8«c8$:y ogooof §oo6ooo8|§: ogSo$ o§flS:oo:30^gS:i 


B.10 ©g5j6:sj|c835<3cSr ooqft&j fplaxoau $ 

§f 3 oo 33 cooSc^rp^gS:- 

ufySloo 3 D CDoS< 3 g 3 §^:- 


B.ll Ggojo^ocScooSoooo 33 @©o: sjo 8 ^( 3 fr> 


. 12 . Gcl:j 8 :oos{p 8 :oc|aD^ ^ 


B. 

o^olcio 

-.IZI 

B13 ' 

«CDColoO 3300oSog3§^s--- 

0 o 6 tW^^^aDgSogDgoo«j| —_~ 

B. 14 . o 

_ - r/ ^ 

PartC" 


S ( Jc? ) 0 gOt;)?toax| 33 g 6 


C.2. Which purposes do your hon«ah n u ^ 

mWn 6 '* u8<>> th « aligilmoM lor? 


If* ,our ——w 

’.Good(005561) 2 . No™„ (W) 




















































|g.r« D Opinions upon the Protect 

[ p .1 Have you heard about the NCK Hydro Power Project^^ 00 ^^^ 9 ^ 
D1) No (ooS) £^Yes (o8^) Ct? (^S/W^3, 

D.2. From question D.1, If you answer Yes, how do 

□ 1) Informed by authority (35$tcjo6y) ^ ^ Pr ° ,oct? t 38 ^) 

0 2) Informed by neighbors 
0 3) Informed by media (S8cjoo«p:ioootR~ c 

0 4) Informed by Company (op^yog) ^ , ® c l 8 o ?¥oS) 

D.3. What are your concerns during the project? 

(&0%.§OcSoX&G300 Oo6g6«jd5) 


Item(3^p»oo:) 


Overview 




0 (No) 


1 (Less) 

(oSSoFfcS) 


2 (Normal) 

(O30or,|) 


3 (Yes) 


4 (Very) 
jax^lQoS) 


(*Wo^j^ D ^ OT0;&6og4;k4) 


If Yes, Why do you like this project?- 


•TZJETT '-r r'^r " K| Imp “' <,urt "' 1 o'"**-*' *-• - <*• 

^ (Boo^SooScooSoa?^^ 


sy 

2. Yes, specify 


D. 5 .D 0 you feel worried about social impact during operational phase of the project? 

^ No, specify____ 

2. Yes, specify ______ 


; D. 6 .D 0 you feel worried about health impact during operational phase of the project? 
(&^$^§OoSax6©O0rX7^<sT>3€pd^&Gp33^ 

I \)< No, specify —-- 

D.7.Do you feel worried about agricultural impact during operational phase of the project? 
(®6o^^ooSoC>cSoOOofe:^:GCj:c^£Gp3rxr^OCX^CpoS^300<J^*^S^) 

^ No, specify....—-- 

*• Y «*. specify...—-..... 


D. 8 . Opinion and Suggestion toward the project Development 































































QUESTIONNAIRE FOR HEALTH IMPACT ASSESSMENT OF 
NGAW CHANG HKA HYDRO POWER PROJECT 



A.l. cgcfcga*^-- 

A.2. o^p: i^J 

A.3. 33COO$ ( HO )$6 --v 

A.4. 000030 □ o.pgoooooo ^J^gcoo^coocoo □ p. 33go: 

A.5. 6aOO^>33GC|330gO$ (i >3O30O$D 

A.6. (Ctf^S) 2.(3369*)_ 

A.7. 3563*^3300:-33o6s/33ooo -yjf..U-_gjO _ 

oooooSop6ocoa3oooog^:--i^6ocx^o3&( g )*& 

aopo^cpogSo^o§6oaooaooSoo6:( )fS (o$ J^d}) * 

£ -A' < <i >-» 

_ _ 

c.2. «a^^c^^co^ w ^.o^jo< 1 3o5a ? aoaD f ^:, ___ 

- 

33§.350^33 W ^ f ^ a?COf ^_' < < 

D.l ^^^5330oS(3o§.o^c^:$<aax\x):i 

^8^ / oa^oli 

«^30^o«|o^ooooo6ao^gS:i—---- 

., ^•«^#o fe s« fe 4$ os (ox^&jo 

D.3. 3SOjsgpa0O366c33O 

(05)43 (o)G5&>> <p)(io£ UO i (05J0035086MPS 

D.4. o#p^. 8 p^^ (?6o ^|_ _ 

t -~-—- 


ooqpjaoopcx>6^caoc)^i 













































Assessment Done By Interviewer Only 

Serial N?*—-—- 




Village Tract.—-. 

Name of Interviewer—— 


So cial economic status 

• Education 


• Income _ 

• Housing 

• Employment 


Transport 


• Media _ 

Population affected 


• Under 5 


Old age 


Family structure 


Alcohol, tobacco, substance 

abuse 


Safe sex behavior 


Health care services 


Treatment seeking behavior 


Health care facilities 


Physical environment 


Water \ 

• Excreta disposal 


Refuse Disposal 


Natural Disaster 


Vectors 


Satisfactory 


/ 


Unsatisfactory 




Risk 

Present 



• Vocational Dependency 


No Comment 


Risk Absent 







No Comment 


<Yy rryfanGy oyacozof 


























































































w/hat is your household house ownership; (sSSAgrfg x 
^ { jtyS) 2. Rented ( 26690 :) 

- 33062/93000-Mh£o»».£.__ 

0 ^X?^ !G33OO? ^ : - 7 ''”1 <386aDoS (< i ug 

6X H 8 (°?.) OOc6 ^vT 


j^fioO^ 535 ® 05 




07 Your HH land: (cgor^o^) 

8 Residential Land (cyofaSSog).6o!.?..$0.. r . 

a ri/*.iitiiral land (doS<SpoG). 

acres 

a8 g«o^:f§oc5oooSoooo ogox>3S>g6syoi^6laxv3o:, 

* 1 ® 

G030ci)0(ogp9tE- 

$kr> 330ocix3|03pc^ : — 

5.9 &c£$:y cgo^cxjSoooSgt .o^ooao^d 


B.10 cgf|6:sjjoS330(3r cc7^5y §jc3oxwsi § /($) 

§c3ro 33COoSc^fg:- 

lu _ 

o^oloo 3500oScgp§f gS:-' 

B.11 ogcoof§oo6ooo6ooao 3og§©osq|c6§<3cj0 y 


B.12. cclsjjS:ocsjp8^€jCD^ 

w® 

4 300 . 

, -- ... - ■•—• 


§<3o3-- 

8.13. ©cl^jSso© 



OOo6<3oO 3330oS©gp§fgSs 

°o6olcw^.e§OD^<#§oo«3. 7T7r\ 

8-14. o$j6:©o^pS:a>gS ccpjft^ 03000 * « ' ^ ___ 

ogS^^ax^aofgS*. Z^^gx&o 


£*rt C Transportation/Move m ent inforrnatiQ jl 

It ugSooj 







( ) ^.^00^03^ 

uses the alignment for? 



^ Which purposes do your household memb 
(ojo:ccpc6ooooc^§cjSqoS) 

*—~-SlstpaitC------ r7. ir community? 

? 3 - How is your present transportation state In y 

oo6g8tjc8) 

(Ste-uJET 2 - Nom ’ aK ^ ) 


Bad<$ 




















































